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JTbtlCE. 

W'oBKS  on  Natural  History  for  the  use  of  young 
persons^  are  but  too  commonly  faulty  in  more 
respects  than  one.  They  consist  of  mere  scraps 
of  description,  generally  exaggerated,  and  of  little 
Use  if  they  were  true ;  or  they  present  the  mere 
technicalities  of  an  artificial  system,  in  an  unknown 
tongue,  and  thus  make  the  real  knowledge  of  the 
subject  appear  twice  as  formidable  as  it  actually  is, 
by  adding  an  une^lained  name  to  an  undescribed 
reality. 

In  this  little  work  I  have  attempted  to  avoid  both 
these  errors,  and  tried  to  blend  some  science  with 
some  description ;  but  the  olg'ect  has  all  along  been 
to  inculcate  principles,  rather  than  to  ent^r  into 
details.  The  system  of  a  work  which,  in  so  small 
a  compass,  touches  upon  so  many  subjects,  is  not  a 
matter  for  severe  criticism.  Indeed,  there  is  no 
one  system,  in  any  of  the  departments  of  Zooloi 
or  indeed  in  any  branch  of  Natural  History,  v 
whicb  one  who  really  understands  the  subject 
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CATECHISM  OF  ZOOLOGY. 


PART  I. 


MAMMALIA. 


CHAPTER  I. 


IMTBODUCTION. 


Q.  What  do  you  mean  by  the  MammaBa  f 

A.  The  literal  meaning  is,  **  animals  which  give 
suck  to  thdr  young^'*  and  of  course  bring  thciU  fortk 
alive.* 

Q.  Do  they  get  any  other  name? 

A.  With  a  few  exceptions  they  are  what  are,  in 
common  language,  termed  "  beasts,**  and  also 
'*  quadrupeds,'^  or  four-footed  creatures. 


*  For  a  full  account  of  animals  generally,  the  pnpil  may 
be  referred  to  the  translation  of  *^  Cuvieh's  Akih al 
Kingdom,*'  and  for  those  that  more  exclusively  inhabit 
Britain,  to  **  The  British  Naturalist."  The  former  is  a 
eomplete  system  of  animated  Nature  for  all  classes ;  the 
latter,  sketches  and  explanations  of  natural  subjects^  without 
amy  formality  of  system,  and  therefore  peculiarly  fitted  for 
the  young. 


a  CATECHISM  OF  ZOOLOGY. 

Q.  Wbuld  not  quadrupeds  be  a  better  name  for  the 
^hole  class  ? 

A.  The  substitution  of  quadrupeds  for  mammalia 
^ould  include  two  animals,  which,  while  they  have 
more  of  the  characters  of  the  mammalia  than  of  any 
ol^er  class,  do  not  seem  to  suckle  their  youfig ;  but  it 
^ould  not  apply  so  well  to  man,  in  whom  two  only  of 
the  extremities  are  feet,  or  to  those  mammalia  that 
inhabit  the  water,  and  have  their  feet  formed  into 
paws  adapted  for  swimming. 

Q.  What  are  the  distinguishing  characters  of  the 
mammalia  ? 

A.  They  all  have^ones«nd  fleiih,  and  blood  which 
is  red  and  warm,  and  circulates;  they  all  breathe 
atmospheric  air,  by  which  a  portion  of  the  waste  of 
the  system  is  -discharged  or  separated  in  diarcoal, 
which  charcoal  unites  with  the  oxygen  of  the  air,  and 
forms  carbonic  acid.* 

Q.  Is  the  waste  which  is  thus  given  out  by  aniiDaU 
of  any  use  in  Nature  ? 

A.  It  forms  part  of  the  food  c^  planes.  Being 
heavier  than  atmospheric  air,  it  Iklls  to  the  ground^ 
and  fills  the  openings  of  the  sol\,  in  which  the  «oots  of 
plants  are  contained. 

Q.  How  is  the  blood  of  the  mammalia  brought  into 
eontact  with  the  air  ? 

A*  By  means  of  the  circulating  system,  ^hich  oon*- 
sists  of  two  sets  of  tabes  or  vessels :  one  set  (the 
mrteriet)  originating  in  the  heart,  and  bnmcfaing  out  to 
an  parts  of  the  body,  antil  the  oontinoations  become 


*  See  Catechism  of  Chemistry. 
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H>  amoU  tibat  they  are  not  percq)tible  to  the  eye ;  and 
tJie  otber  set  (tbe  iteim)  commenciog  at  the  extre- 
mities; of  tfaeee,  iiaiting  and  beconiiig  laiger,  aed  idti* 
mately  ending  at  the  heart* 

Q.  But  how  doet  that  hring  the  bbodimo  contact 
with  the  air  ? 

A.  Tbe  eiFCulafeien  toward  all  the  parti  of  the  body 
which  has  been  meationed  doe*  not  perform  that  ope* 
ration.  The  blood  that  h  aent  out  from  the  heart 
nourisbeft  all  the  part»  of  the  body ;  and  that  which 
ijetums  carriea  with  it  the  superfluous  charcoal,  which 
is  to  be  dischargied  by  another  operatioa. 

Q.  Is  there  any  diflerence  apparent  in  the  bleed 
9S  flowing  fVora  the  heart  and  as  returning  to  it  ?  . 
'  A.  Yes:  tbe  blood  which  is  seat  out  from  the  heart 
b^  the  aftene»  ia  of  a  bright  red  colour,  and  thai 
which  returns  by  the  t eine  is  dark. 
Q.  Is  it  darkened  by  charcoal? 
A.  We  da  not  know  that.;  we  only  know  that  when 
it  comes-  into-  contact  with  the  air,  it  gives  out  a  por« 
tion  of  charcoal,  and  becomes  bright  red. 

Q.  How  is  thp  contact  with  the  air  accomplished? 
,  A.  In  the  mammalia,  and  afeo  in  birds,,  the  air 
which  is  drawn  in   from  the  nostrils    through    the 
tiacbea,  or  windpipe,  is  received  into  the  kings,  which 
are  organs  consisting  of  a  number  of  cells  or  cavities, 
which  all  open  into  the  windpipe,  receive  the  air  from 
that,  when  breath  is  drawn  in,  and  expel  it  by  the 
sanae  passage,  after  it  has  been  ia  contact  with  the 
blood. 
Q.  How  is  the  blood  brought  to  the  lungs  ? 
A.  There  it  a  scond  set  of  drculating  vessel 
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diat  purpose,  which,  like  the  others,  begin  at  the 
heart,  spread  themselves  all  oyer  the  lungs,  and  ar» 
there  connected  with  veins  which  return  the  blood 
back  again  to  the  heart. 

Q.  Then  there  is  a  double  circulation  of  the 
Wood  ? 

A,  Yes ;  there  is  a  general  or  systematic  circulation, 
by  which  the  body  is  nourished,  the  waste  supplied, 
and  substances  that  have  become  unfit  for  the  purposes 
of  life,  in  part  removed ;  and  there  is  a  pidmonan/  cir* 
culation,  by  which  the  blood  is  purified  in  the  lungs, 
so  as  to  be  made  fit  for  these  purposes* 

Q,  How  is  that  accomplished  ?  « 

A.  The  heart  is  double ;  and  consists  of  four  cavi- 
ties, two  of  which  (the  ventricles)  are  formed  of 
strong  muscular*  fibres,  which  contract  or  draw  them 
together  with  great  force ;  the  other  two  (the  auricles) 
are  less  firm  and  muscular,  and  each  of  them  opens 
iffto  one  of  the  ventricles.  Each  yentricle,  with  its 
auricle,  is  divided  from  the  other  by  a  strong  partition, 
so  that  there  is  no  communication  between  the  pair 
on  the  one  side,  and  that  on  the  other. 

Q.  Are  the  arteries  and  veins  connected  wkh 
these? 

A.  Yes ;  the  chief  arteries  of  the  two  circulationt 
have  their  origin  in  the  two  ventricles,  while  the 
principal  veins  that  return  the  blood  from  those  cir- 
culations have  their  terminations  in  the  opposite  auri- 
cles ;  so  that  the  blood  that  returns  from  the  general 
circulation  is  sent  to  the  lungs,  and  that  which  returns 


*  See  Catechiiro  of  Anatomy. 
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from  the  hiDgi  is  went  to  die  geoenl  cifcnktiott.  The 
confractiofis  of  the  heart  diiTe  the  respectife  cumots 
of  the  Uood  isto  the  two  great  arterial  brauche8,and 
the  ezpoDsiona  receive  the  returning  currents  fron  the 
^eat  yeins  through  the  auricles  ^  and  there  are  TalTet 
that  open  to  let  the  currents  move  in  the  proper  direc- 
tions^ but  which  would  close  and  stop  those  currents, 
if  any  thing  should  tend  to  throw  them  the  other 
way- 

'  Q.  I  can  understand,  from  what  you  have  said,  that 
this  circulation  is  put  in  motion  by  the  beats  or  pulses^ 
of  the  heart,  and  that  the  blood,  as  it  comes  from  each 
of  the  two  branches  of  the  circulation,  is  sent  to  the 
etlef  one ;  but  I  cannot  yet  see  how  it  can  come  in 
contact  with  the  tar  in  the  cdls  of  the  kings,  without 
escaping  into  those  cells  ? 

'.  A.'  The  mechanism  by  whidi  that  is  elected  is  tery 
delicate.    The  vessels  in  the  cells  of  the  lungi  are 
remarkably  smaU  and  delicate,  and  hafe  Tery  minute 
pores  or  openings,  by  means  of  which  the  air  acts,  at 
the  sseoae  time  that  they  are  too  small  for  permitting 
the  partBcies  of  the  blood  to  escape. 
Q.  Then  the  Uood  consists  of  particles  ? 
A.  It  ddes:  theyai'e  very  small;  their  size  diSttn 
kk  the  different  ■unnmalia  -,  but  in  man.  it  would  take 
9bout   ci^t  thousand  millions  of  them  to  make  a 
round  ball  an  inch  in  diameter. 
'  Q.  And  are  the  particles  of  air  smaller  than  that  ? 

A.  They  are  so  very  minute  that  their  magnitude 
cannot  be  ascertained,  though  they  also  must  have 
some  magnitude^  as  various  substances  can  be  made 
air-tighf;. 
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Q.  Are  there  any  other  changes  produced  througli 
the  unison  oF  carbon  with  the  oxygen  of  the  air? 

A.  Yes;  the  blood  become.sless  heavy  and  warmer. 
The  action  of  the  air  seems  to  be  more  immediately 
necessary  for  the  life  and  health  of  the  mammalia  (and 
^Iso  of  birds)  than  anything  else ;  so  much  so  that  in 
^1  languages  breath  and  life  are  words  that  have  nearly 
the  same  import.  If  the  operation  of  breathing  be 
stopped  for  even  a  very  short  time,  the  animals  die. 

Q.  What  are  some  of  the  other  characters  of  the 
mammalia  ? 

A.  They  all  have  a  skeleton  or  framework  of  bones^ 
which  is  composed  of  cartilage  or  gristle,  and  salts  of 
lime ;  and  their  cavities,  which  in  birds  are  often  filftd 
with  air,  contain  oil  or  marrow,  in  different  degrees  of 
consistency. 

Q  What  is  the  prevailing  form  of  the  framework  of 
bones? 

A.  The  connecting  ot  central  part  of  it  is  the  spine 
or  back-bone ;  to  the  one  extremity  of  which  the  head 
or  skull  is  united,  and  the  other,  in  most  species,  ter- 
minates in  a  tail.  The  head  and  spine  contain  the 
brain,  and  its  continuation  the  spinal  marrow,  from 
which  the  nerves  (the  organs  of  motion  and  sensation) 
are  given  out;  and  the  head  also  supports  the  organa 
of  the  senses,  and  the  mouth  and  nose,  for  feedings 
respiration,  and  voice. 

The  ribs,  which  form  the  sides  of  the  thorax  or 
chest,  are  articulated  to  the  back- bone;  and  outside  of 
these  are  placed  the  anterior  extremities,  which  are 
arms  iu  man^  and  fore-legs  in  most  of  the  others. 

Behind  the  chest  the  ribs  cease ;  there  is  a  portioa 
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• 

wliere  only  the  vf^e  and  toft  parts  occur,  and  then 

follow  the  bones  to  which  the  hinder  extremities  art 

articulated. 

>  The  more  perfect  formation  of  these  bones  is  one  of 

the  most  remarkable  characters  in  the  skeleton  of  the 

mammalia. 

Q*  Are  there  any  other  characters  ? 

A.  The  mouth  is  always  transverse,  and  there  it 
never  any  motion  in  the  upper  jaw.  In  general,  the 
mouth  is  furnished  with  teeth,  which  are  formed  in 
sockets,  or  alveoli  in  the  jaw-bones ;  and  very  many 
have  jnilk  teeth,  which  they  shed  when  young,  while 
others  have  their  teeth  replaced  periodically  through 
Ife. 

Q.  What  are  the  characters  of  the  organs  of  th# 
senses? 

A.  There  are  always  two  eyes  for  vision,  two  ears 
for  sound,  two  nostrils  for  smell,  the  tongue  and  some 
of  the  soft  parts  of  the  mouth  for  taste,  and  the  sur- 
face of  the  body  generally  for  touch,  though  the  latter 
sense  is  often  peculiarly  exquisite  in  certain  parts,  as  in 
the  human  fingers,  the  trunk  of  the  elephant,  the  tips 
of  .the  wings  in  bats,  and  that  particular  part  of  the 
&ce  in  which  the  whiskers  of  animals  that  seek  their 
food  in  the  dark  are  inserted* 
.    Q.  What  are  the  characters  of  their  covering  ? 

A.  It  is  always  skin,  covered  with  various  forms  of 
hair^  mtooI,  and  bristles ;  but  these  are  never  branched 
like  the  feathers  or  the  down  of  birds. 

Q.  What  are  the  characters  of  the  sexes  ? 
A*  They  are  male  and  female  of  every  species ;  the 
males  are  generally  larger  than  the  females ;  and  t**  ^ 
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ricins  are  ofibeR  moveluary,  and  very  often  are  fuTDtshed 
viib  korns,  while  the  females  have  none. 

Q.  With  regard  to  their  young  ? 
.  iL.  With  the  exception  o£  two  species  (the  porcu- 
pine ornitbarjmchus,  nd  duck-billed  omitliorynchas), 
vhich  are  both  natives  of  Australia^  and  hut  impeCf 
fectly  known,  they  bring  forth  their  young  aiiTe,  and 
tiickle  th^m  with  milk. 

Q.  Is  there  do  remarkable  difference  in  thia 
respect  ? 

A,  There  is.  In  most  ofthe  species^the  circniation 
of  the  young  one  is,  before  birth,  connected  with  thi^ 
of  the  mother  through  the  medlniii  o£  a  j^aceaia  ;  but 
in  a  few,  the  young  are  contained  in  an  external 
fiMrst^ium,  or  pouch,  where,  in  the  early  ^age  of 
their  being,  they  appear  to  be  nourished  by  a  sort  o£ 
iuid  in  which  thc^  are  contained,. though  they. sub- 
sequently draw  milk  from  teata  or  mamnue, 

Q.  What  are  the  motions  of  the  mammalia  ? 

A.  Walking,  runmng,  and  leaping^  are  their  general 
motions ;  but  some  have  their  extremities  so  formed 
that  they  can  stretch  out  membranes  and  fly ;  some 
have  their  bodies  formed  for  swimming ;  and  as  when 
the  lungs  are  full  of  air,  all  are  speci&alljr  lighter  than 
water,  they  can  all  swim  a  little  occasionally. 

Q. '  Are  any  divisions  made  npoa  the  structure  of 
ifa  e  organs  of  motion  ? 

.  A.  Those  which  have  the  hinder  extremities  adapted 
for  walking,  are.  called  petUtta,  or  footed  animals ;  and 
those  that  have  the  hinder  extremities  formed  into  a 
sort  of  swimming  tall  resembling  that  of  a  fish,  are 
called  apotfffy  or  footless  animalB. 


Q.  Afe  any  diitinctioM  made  of  the  pedata  ? 
^  Ve)  j  they  are  dirided  into  wiguiculala,  or  those 
lliat  have6ngera  or  tow;  and  unguhla,  or  xituse  that 
luve  hoo6. 
Q-  Any  further  distinctions  ? 

A.  Yes;  from  the  form  of  the  feet,  and  the  mode  of 
"alking  on  them.  If  the  feet  have  one  portion  which 
Wliin  opposition  to  the  reat,  in  the  asme  way  that  the 
iiiimaD  thumb  act*  against  the  fingers,  lo  at  to  enable 
I'lsm  (0  lay  hold  of  bodies,  they  are  said  to  have  liands. 
Iflbe  bones  of  the  hands  be  extended,  and  can  stretch 
out  a  membrane  for  flying,  they  are  called  chieroptcra, 
or  band  wings;  if  they  walk  upon  the  fint  parts  or 
«Im  of  the  feet,  they  are  called  planligrnda,  or  sole 
xuiterj;  and  if  they  walk  upon  the  toes,  they  are 
ailed  digitigrada,  or  finger  walkers, 

Q.  Are  these   the   only  characters  by  which  the 
nsiDDialia  are  classed  V 
A.  No,  The  nature  of  the  food  of  an  animal  is 
Aat  which   determines  the  greatest   number   of   itf 
^bits;  and   as  whaterer  that  food  is,  the  teeth  are 
formed  for  preparing  it  for  the  digestive  organs,  the 
"lifljlier,  structure,  and  arrangement  of  the  teeth  are- 
^trj  important  in  forming  a  claeGificatioi)  of  animals. 
Q.  How  many  kinds  of  teeth  are  there  ? 
A.  They  vary  with  the  kind  of  animal ;  hut,  gene- 
oily  speaking,  there  are  three.     The  ixcuom,  or  cut- 
ling  teeth  in  the  front ;  the  canine  teeth,  tusks,  cut- 
l«iali,  or   pointed   teeth   immediately  behind   these ; 
!nd  the   malarei  or  grinding  teeth,  toward  the  back 
part  of  the  jaws. 
Q,  What  are  Uie  reipectivs  uiee  of  the*e  teetb :' 
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A,  Tfte  wdtarefyoce  ynsigea  or  chisttlt  iot  eutdng 
substaneefrm  ap«ete»;  theeuapidati  area  sort  o£  dag- 
gers for  waunding  amd  teani^;  and  tiie  nioktret  are 
for  chewing  or  bruising  the  food  into  a  pulp  aloeg  with 
the  saliva,  or  moisture  6f  the  nrbnth. 
'  Q;  Whatf  are  the  great  diviaiof»  of  the  mammatia, 
a^  founded  oa  their  characters  ? 

A.  There  i»  no  elasgiificatkm  that,  ia  Bot  liafaJe  tot 
spQie  objectiotta;  but  Cuvier  divides  them  into  dght 
orders.* 

Q.  What  are  those  orders  ? 
^  A.  1.  Binuma^    or  animals   with   tw«t    hands   far 
graspif^s  and  two  feet  for  wcdkiag,  but  boC  for  g^raiyph. 

ing. 
:  2,  QtuMdrtmana,    All  the  four  extrennties  formed 

for  grasping,  and  also>for  waiking;  upon  the  palms. 

.  ».  €!amassiert,  or  "  devourers  of  flesh  j'*  y&y 
various  in  their  appearances  and  habits, 

;  4w  JRixknUa,  With  the  fore-teeth  ada|^ted  for  gnaw- 
ing, and  witbomt  any  canines;  thou^  some  of  them 
rjesembk,  in  that  respect,  animals  that  are  classed  with 
the  *'  devourets  of  flesh,"  and  are  £ur  more  fond  of 
flesh  than  several  of  thoiie^ 

5.  JSdentaia,  or  toothless  aniniak,  in  which  the  fon^ 
teeth  are  in  gjsneral  wanting^  and  the  canine  teeth  in 
many  of  the  species^ 

.  6.  Paeht^dermaiat  Or  thick-skiniied  8ainiala»ui  wbieb 
the  teeth,  the  characters,,  and  the  habits,,  vary  very 
much. 

; -. ■    I  ■  ■  ■ «     ^  ■■■    I  I      I    I  ■ 

*  See  '^  Animal  Kingdom,  Class  Mammalia^''  for  ampl^  . 
and  ih  many  Distances  intttrssting  4ctaili» 
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7.  Sumimtniia,  or  aninnlf  that  rammate,  or  cbew 
the  cud.  Tbey  kaiee  loiir  stonachty  and  to  thahr 
natural  state  live  exclusively  on  vegetables. 

8.  Cetacea,  With  the  bodj  more  or  less  in  the 
form  of  a  fish.  These  in  general  are  inhabitants  of 
the  water;  but  many  ofthem^leep,  and  tome  of  them 
graze  on  land. 

Q.  In  which  of  tfaeie  orders  u  there  the  greatest 
inconsistency  ? 

A.  In  the  ''Camassiers/'  which  include  the  kan- 
garooy  and  some  other  Australian  animals,  that  live 
wholly  upon  vegetables,  and  never  touch  an  animal 
substance. 

Q.  Is  that  iBconMstency  corrected  by  any  means  ? ' 

A.  The  order  is  divided  into  four  families  :— 

1.  Cheiroptem^  or  those  ^t  fly,  many  of  whicfi  arte 
in  theh  other  ehamcters  more  nearly  allied  to  the 
^adrumana. 

2,  Ifuecthora,  or  animails  that  fbed  wholty  tft 
'csiieny  upon  insects. 

a.  Carmoora,  or  those  which  properly  belong  to  1^ 
dass,  and  ave  furnished  with  the  means  of  capturing, 
idlKng,  and  eating  other  animals. 

4.  MarntpitOaf  or  poached  nnimals,  some  of  which 
«re  tamivorotts,  and  others  not. 

Q.  Is  there  any  inconsistency  in '  any  other  of  the 
orders  ? 

A.  Not  in  thename  of  the  order ;  but  the  Edentats 
include  the  monoiremaf  or  animals  with  one  posterior 
'aperture,  which,  though  quadmpeds,  do  not  appear  to 
"be  nmnnnalia ;  imd  if  the  absence  of  teeth  is  to  b^ 
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takea  as  the  characteristic  of  a  class,  the  common 
nvhale  is  as  completely  toothless  as  possible. 


CHAPTER  II. 
Order  1,'—Bimana, 

Q   Does  the  order  bimana  include  many  animals? 

A.  Only  a  single  species,  man, 

Q.  What  are  the  specific  characters  of  man  ? 

A.  They  are  many ;  in  appearance,  in  anatomical 
structure,  and  in  habits ;  and  they  vary  very  much  in 
different  individuals;  but  they  are  always  so  dear  and 
distinct,  that  even  in  the  rudest  and  most  unwonted 
state  in  which  man  has  been  found  by  his  fellow  man, 
there  has  never  been  the  least  danger  of  confounding 
Jttm  with  any  other  animal. 

Q.  What  are  the  most  remarkable  external  cha- 
jcacters? 

A.  "Standing  and  walking  in  an  erect  posture,  with 
the  formation  by  which  that  posture  is  rendered 
natural  to  man,  is  the  most  remarkable  character. 

Q.  Have  no  other  animals  the  power  of  doing 
4his? 

A.  Several  animals  can  support  themselves  on  two 
feet  for  a  short  time;  but  they  do  it  awkwardly, «nd 
apparently  with  pain  and  effort,  as  they  are  obliged 
Co  throw  their  bodies  into  zigzags  and  contortions,  in 
^der  to  preserve  their  balance,-  or  to  support  them* 
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.telres  upon  lurfaces  that  were  oot  lotended  for  that 
purpose.  .    • 

Q.  How  do  you  know  when  the  surface  of  any  part 
0f  an  animal  10  intended  for  beiiig  walked  upon  ? 

A.  Nothing  is  easier.  A  surface  so  intended  b 
always  either  covered  with  a  hoof  or  homy  substance 
o{  some  description  or  other^or  it  is  covered  by  a  pad« 
ding  of  an  elastic  matter,  something  like  Indian  rubber, 
which  can  bear  a  good  deal  of  pressure  without  pain, 
and  is  so  tough  as  not  to  be  easily  cut  by  the  angles  of 
stones  and  other  pointed  substances. 
.  Q.  And  is  this  substance  found  upon  the  human 
feet? 

A.  It  is ;  though  among  people  who  wear-  shoes 
from  their  infancy  it  is  not  much  developed,  because 
the  artificial  protection  renders  it  unnecessary;  but  on 
those  who  go  barefooted,  the  covering,  especially  of 
the  heels,  on  which  the  shock  and  w^gbf  of  the  body 
are  received  aSter  a  leap,  or  any  othes  exertion,  attd 
upon  the  ball  of  the  foot,  from  which  the  weight  of 
the  body  is  projected  forward  in  walking,  leaping, 
or  running,,  it  is  very  conspicuous.  In  the  human  foot; 
iiowever,  the  sur&ce  that  can  be  made  to  touch  the 
ground  has  a  limit  backwards  that  cannot  be  passed 

Q.  What  forms  that  limit? 

A.  The  AstraguluSf  or  heel-bone,  by  means  of 
which  the  body  is  kept  erect  upon  the  soles  of  the 
feet;  the  portion  of  the  back  part  of  the  leg,  imme- 
diately behind  or  above  this  bone,  cannot  be  brought 
in  contact  with  the  ground  without  an  effi>rt,  even 
when  the  body  is  in  a  recumbent  position,  « 
H.  What  is  the  particular  difference  in  stlll^ture  ? 

""IT, 
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,  A,  Jn  iboae  animals  that  are  not  handed,  the  taraal 
bones,  or  bones  of  the  feet,  are  very  much  elongate^, 
iaad  the  hase,  or  rerting  surface  is  obliquely  on  the 
point  of  the  foot.  Thus  in  the  oow,  the  horse,  and 
ihfe  dog,thei6ac^  joint  is  really  that  ^ich  corresponds 
to  the  ancle  jotirt  in  nnm,  and  the  hamstring,  or  largie 
-tendon  of  that  joint,  corresponds  to  Che  tendon 
^Achilles  ha.  isa^  and  like  that  is  the  cord  of  the 
muscles  that  extend  the  part;  so  that  when  the  weight 
of4^ebedy  Js  dirown  upon  the  hind  kgs,  the  whole  «^ 
its  pressure  tends  -to  bend  this  joint,  >and  force  the  ta»* 
:sni  down  upon,  the  gpound ;  but  when  4he  snifloal  is 
brought  to  repose  on  that  part,  the  distance  fro^  the 
^lit  t0  the  extremity  </£  the  foot  is  so  long  that  4ibere 
is Jittle  command  over  the  extremity. 
.     Q.  Is  it  theasaroe  in  aU  quadrupeds  ? 

A.  Kot  ^exactly,  in  the  quad»raana»  tlie  tarsal 
;bones  are ^somparalavscdy  short;  «ind  the  animal  walfas 
^i^n  the  palm  or  »flaft  part;  but  chvre  as  mo  beel  bane 
ibr  support,  aod  the  cross  .strain  resembles  liiat  upon 
»tbe  wrist  when  a  nmn  attempts  to  walk  on  his  hands.' 

In  the  elephant  too,  and  some  others,  the  part  is 
asoraparatifFely  short ;  and  the  part  that  we  are  aocu»- 
tomed  tp  caU  the  knee  reaiiy  is  so ;  but  the  sudace  of 
the  hind  part  is  not  adapted  lor  supporting  t^e  great 
^ass  of  the  elephant,  without  9ome  assistanoe  ivom 
tthe  other  parts  of  the  body — ^the  trunk,  or  the  fore- 


Q.  Is  there  no  heel-bone  in  <qoadroped8  t^n  ? 
.    A. .  There  is  a  bone  on  the  hinder  articulation  of  the 
ancle-joint,  which  cervvs  as  a  leter  in  giving  pardmie 
to  the  tmidoai  in  moving  the  foot;,  bat  other  than  the 
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MkiowiVpo^KMSt  «r  kupktg  tibe  iMt  esletidad»  that 
is  gired  by  tbtt  pmehMC^  k  ■  of  oo  use  t^  thm  anoMd 
10  sUmdi^  tipoR  two  feeC  To  imo,  •tmding  eract 
on  two  feet  ift  a  pofition  oC  repof^  in  wUch  Iba 
muscles  that  extend  and  bend^tbeliinba  bahiica  each 
atber»  sail  area!  eaae;  but  id  tbe  olhar  aaianfe^it  ii 
#■•  o£  great  exertion,  aa  tha  wboia  stfam  is  aa  tba 
catouBTy  or  stietcfaing  mnsdes* 
•  Mian  tiands  on  one  foot  with  pfobafaly  Icaa  eftnt 
than  the  qaadrapeda  da  on  two* 

Q.  Have  yoo  an]rtl»iBg  fiurtber  tx>  cenaik  aboiti  thit 
erect  poataae  ? 

,  JL  Tba  kiga  base  that  nan  stasds  on  firoai  tha 
peculiar  structure  of  tbe  feet ;  the  perfect  caBuaaad 
that  ha  has  of  the  aale  of  t&  foot,  so  aa  ta  be  able  ta 
baLance  hiaMdf  an  any  part  of  it  that  he  pleaacs^  the 
aidtb  of  tbe  {Hlvisy  vfaiefa  gfa«  a  greater  base  to  tba 
trunk  of  the  body,  and  the  bend  outward  M  the  uppca 
ead  of  tbi&  tb^'Mac^  by  meana  of  wbieb,  whQe  the 
jnmt&  are  placed  nearer  the  centre^  each  leg  acta  aa. 
a  sort  of  prop  or  strut  to  tbe  other,  at  tbe  same 
tjaae  ifaaif  tbe  strain  opoa  tba  snpportii^  bones  ia  in 
tiie  diacetifiei  of  their  kngtb«. 

Q.  Does  tbe  rest  of  the  stmctnie  of  man  accord 
with  this  poriaioa  ? 

A.  it  does.  The  back-bone  is  uneasy  unless  it  lias 
■a  natificiBl'  nippoct  in  ercry  podtien  «icept  in  an 
eraet  one;  the  head  is  unconifbrtai>le in  every  pasitien 
but  vertical^  osless  when  it  repoaes,  as  on  a  pilbw;. 
tbe  mouth  and  nose  are  so^&rmed  that,  bending  to  the 
grouisd  on  all  fears,  and  without  actnally  lying  down,- 
maua   could  neither  eat  aor  driafc  i  and  the  range  of 

C  2 
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the  eye,  in  such  a  position,  would  he  limited  to  a  Tery 
small  portion  of  the  earth's  surface— from  this  posi- 
tion man  could  take  nothing  for  his  support^  how 
0iuch  soever  he  might  be  inclined  to  do  so. 

Q.  Anything  further  ? 

A.  The  hands  are  as  ill-adapted  for  walking  as  the 
position  of  the  head  is  for  finding  food  in  a  recumbent 
posture.  The  fingers  have  not  the  same  elasticity  in 
(^)ening  as  those  of  the  animals  which  use  their  extre- 
mities alternately,  as  hands  and  feet;  and  the  thumb 
is  larger,  and  acts  more  directly  in  opposition  to  the 
fingers.  The  whole  hand,  indeed,  admits  of  a  variet]^ 
of  motions,  of  which  there  is  no  parallel  one  in  nature, 
not  even  in  the  trunk  of  the  elephant,  which  though  a 
wonderful  structure,  is  indefinite  in  its  motions  from 
the  want  of  bones,  the  lengths  and  positions  of  which 
determine  distances,  and  the  joints  or  articulationt 
fonn  centres, 

'  Q.  Is  there  any  other  distinction  between  the  humas 
hand  and  those  extremities  of  the  other  animals  that 
are-  formed  for  grasping,  and  called  hands  ? 

A.  Yes ;'  these  are  merely  instruments  for  laying 
hold,  and  differ  little  in  their  use  from  the  grasping 
feet  of  parrots  and  other  birds,  but  are  never  used  as 
constructive  took  in  half  so  efficient  a  manner  as  the 
bill  of  a  swallow,  or  the  tail  of  a  beaver.  .  The  general 
distinction  however,  is,  that  the  human  hand  can  be 
educated— can  be  brought,  by  practice,  to  do  any 
thing  that  the  strength  of  its  muscles  can  accomplish^ 
while  the  hands  of  other  animals  cannot  be  educated^ 
but  only  to  a  very  trifling  extent,  and  they  do  not 
practise  what  they  are  taught  by  man  except  under 

'nfluence. 
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Q.  What  are  acMie  of  the  internal  dnttnctioni  ? 
A.  In  the  ^sterns  of  drcvladon  and  Ageftion  man 
does  not  difo  much  from  the  other  anioiak  that  feed 
en  the  same  kwd  of  substances* 
Q.  What  is  the  natural  food  of  man  ? 
A*  If  we  could  Imagine  man  to  be  in  a  completely 
savage  and  unedncated  state»  destitnte  of  skill  and 
stratagem^  and  ignorant  of  the  use  of  his  grand  and 
^sdnguishing  auxiliary^  fire  (whiefa^  whether  sovacca 
«r  eiviiiaed,  is  the  grand  sceptre  of  his  dominioB  over 
the  creatures),  we  would  infer,  from  the  equal  length* 
•f  his  teeth,  that  he  should  live  upon  the  »ealy  and 
put|^  parts  of  vegetables ;  but  there  it  herdly  anji 
ftate  in  which  his  skill  and  stratagem  do  not  enabU 
him  to  catch  and  kill  animalBi,  which  the  use  of  fire 
enables  him  to  dress  and  soften  their  iesh  so  that  haa 
digestive  organs  ca»  act  upon  it. 

Q.  In  what  then  consists  the  chief  internal  dia» 
tinction? 

'  A.  Chiefly  in  the  bnun  and  nervous  system^  which^ 
the  former  especially,  are  more  abundant  and  mora 
perfectly  organized  than  in  any  other  animals. 

Q.  And,  as  that  is  understood  to  be  the  source  of 
aeosatioo^  are  the  senses  more  acute  in  man  than  in 
any  other  animal? 

'  A.  In  some  of  the  individual  senses^  or  at  least  in 
certalii  nses  of  thraa,  many  of  the  other  animals  are 
superior  to  man, — aa  a  cat  can  see  in  the  dark,  and  a 
tfow  scent  canrion  from  a  distance  of  many  miles,  or 
a  dog  follow  its  master,  or  its  prey,  upon  the  scent ;  but 
taiking  ail  the  senses  into  consideration,  man  may  bO 
pronounced  to  have  mote  aensalioo  than  any  other 
aninm].  c  3 
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Q.  Does  that  appear  (rom  anything  ? 
'  A.  Yes.  We  have  no  evidence  that  the  other  ani- 
mals derive  any  pleasure  from  the  senses— those  of 
sight  and  smell  for  instance — besides  the  gratification 
of  their  appetites.  The  best  bred  dog  in  the  world 
would  not  linger  hungry  in  a  garden  of  the  sweetest 
flowers,  nor  stop  to  gaze  upon  the  most  exquisite  pic- 
ture or  statue,  if  any  garbage  that  could  supply  his 
appetite  were  accessible,  even  though  surrounded  by 
the  most  loathsome  objects,  and  giving  out  the  most 
offensive  effluvia. 

In  man,  there  is  always  an  inward  something 
to  be  gratified,  besides  the  merely  animal  appetite, 
which  has  the  power  of  resisting  that  appetite; 
whereas,  in  the  case  of  the  other  animals,  the  gratifica- 
tion of  the  appetite  appears  to  be  the  only  object* 

Q.  May  not  that  be  expressed  by  a  sort  of  maxim 
or  short  saying?    . 

A.  Yes :  ^'  Man  eats  to  live,  and  beasts  live  to  eat  ;** 
and  when  we  find  that  man  so  far  forgets  his  grand 
distinguishing  character  as  that  what  he  eats  and  whait 
he  drinks  are  the  sole  objects  of  his  attention,  we  cha* 
racterize  him  as  a  man  **  of  beastly  habits.'* 

Q.  What  is  the  most  remarkable  distinction  in  the 
external  habits  of  man  ? 

A.  The  facility  with  which  his  body  tempers  itself 
to  the  elements,  although  it  has  less  natural  covering 
than  that  of  any  other  lancT  animaL 

Q.  Does  not  that  depend  on  his  power  of  clothing 
himself? 

A.  No;  it  is  independent  of  thaU  We  are  taught 
from  the  records  of  ancient  historians,  who  could  have 

^  motivt  for  stating  what  was  not  true,  that  at  one 
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tine  th«  inbabitaiits  of  GrermaDy  mad  Britaia  went 
naked,  or  nearly  so,  and  with  ^t  trifling  diffcrenoet 
of  clothing,'  we  find  that  those  if|ote  eonstttutions  are 
**  educated  by  the  weather,"  and  not  in  the  artificial 
school  of  any  fashion,  the  same  race  of  men  can  exist 
from  theice^hut*  of  the  Polar  regions,  to  the  margin 
.  x)f  the  burning  desart  under  the  equator* 

Q.  And  is  that  the  grand  distinction  of  man  ? 
A.  No.    The  mind-^that  which  can  be  educated, 
which  can  educate  itself.    The  capacity  of  deriving 
wisdom  from:  his  own  experience  as  well  as  from  that 
of  others,  of  collecting  and  treasuring  up  that  expe* 
rience  byr  means  of  language,  so  that  that  which  itf 
known  at  any  one  part  of  the  world  may  be  speedily 
known  over  the  i^ole  of  it,  and  never  can  be  lost; — 
that  power  which  scrutinises  all  the  productions  of 
nature;  makes.the  knowledge  of  one  the  ladder  by 
which  a  sure  ascent  is  gained  to  the  knowledge  of  ano- 
ther ; '  which,  from  the  contemplation  of  nature  infers 
the  existence  and  adores  the  wisdom,  the  power,  and 
the  .goodness  of  nature's  God ;  which  from  what  it 
frames  and  what  it  feels,  **  takes  hold  on  immortality'* 
with  a  faith  that'cannot  be  shaken,  and  a  hope  which 
renders  all  the  ills  and  reverses  of  life,  troubles  that 
are  lightly  to  be  borne,  for  the  fulness  of  joy  that 
shall  come  hereafter : — that  is,  the  badge  and  character 
of  rational  man,  which  places  him  above  all  other 
aninaated  beings,  not  in  degree  merely,  but  in  kind, 
and  classes  him  in  the  sublime  language  of  holy  writ, 
but  ''  a  little  lower  than  the  angels,'^  than  those  in- 
tellectual existences  which  being  uncompounded  in 
their  nature,  require  no  supply  by  nourishment,  a? 
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are  exempted  from  the  possibiliky  of  decay  er  dsso- 
Iqftion. 

Q.  What  is  the  probable  result  o£  the  facirity  with 
whicb  man  adapts  binself  to  tbe  cireuiDstaoces  in 
"which  be  is  placed  ? 

A»  Probably  those  differences  of  extenud  appear- 
ance, and  certainly  those  diffbrenees  of  manners  which 
we  find  ill  the  inhabitants  of  different  countries. 

Q.  Then  there  are  not  original  differences  ? 

A,  Religion  and  philosophy  combine  in  pFOving 
that  they  are  a»  one  species.  **  God  made  of  one 
bkMtd  alt  the  kindreds  of  men  that  dwell  upon  the 
&ce  of  the  earth  f*  and  philosophy  provea  that  ho<w- 
erer  different  they  may  be  in  appearance,  they  are  bot 
one  species. 

Q.  Bow  does  that  appear  ? 

A.  The  more  we  examine  the  lawg  or  habitaof 
natnral  beings,  the  mofe  completely  we  find  them  to 
agree  with  the  declarations  in  the  Bible.  Not  only 
man,  but  all  the  species  of  organized  beings  have 
been  made  **  after  their  kinds."  Circumstances  of 
climate  and  food,  with  many  others  wilh  the  pecnliar 
eflbcts  of  which  we  are  not  acquainted,  may  produce 
differences  in  appearance^  greater  even  than  those 
fhat  exist  between  diiferent  species;  but  if  they  are  of 
the  same  stock,  they  may  be  again  united,  but  if  difie* 
rent  they  cannot.  All  the  varieties'  of  the  human 
kind  may  be  thus  blended  together,  the  offspiisg  of 
the  two  races  partake  of  the  variations  of  both ;  and 
any  one  might  in  time  be  lost  a»  a  Mack  among  whites, 
or  a  white  among  blacks,  which  never  ia  the  case  with^ 
diflferent  species. 
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.'  Q.  Which  are  the  principal  variedet  ? 
-  A.  They.have  been  so  much  blended  together  bj 
conquests  and  colonizations,  that  it  is  not  very  easy  ta 
distiaguish  them ;  but  the  simplest  and  most  obvious 
distinctions  are  those  of  colour. 
Q.  AVhat  are  the  chief  colours? 
■A.  AVhitej.blacky  and  intermediate  shades  of  olive; 
yellow,  and  bronze  or  red. 

Q.  In  what  part  of  the  world  are  the  whites  chiefly 
found  ? 

•  A.  Chiefly  from  the  British  islands  and  Norway, 
southeastward  toward  India  and  the  Bay  of  Bengal } 
bttt  we-  find  variations  of  ihem  accorcUng  to  the  co- 
lour, the  whole  passing  into  brown  in  the  very  warm 
countries, '  and  also  being  darker  in  those  that  are 
▼ery  cold. : 
Q.  Where  are  the  blacks  chiefly  ?• 
A.  To  thesouthward  and  eastward  of  the  whites,  id 
Africa^  in  New  Holland,  and  in  the  central  parts  of 
tome  of  the  eastern  isles, 
Q.  Where  are  the  coloured  races  situated  ? 
A«  The  yeUow  and  olive  to  the  north  east  of  the 
whites,  and  blended  with  some  of  the  other  races  in 
the  islands. 
Q.  Where  are  the  bronze  or  red? 
A-  Chiefly  on  the  American.continent. 
Q.  Are  those  races. distinct? 
A,  No,  they  are  blended  together  in  most  places. 
Q«  Among  which  of  them  have  the  greatest  im« 
provemeots  taken  place  ? 

A.  Among  the  whites  in  theif  shades  o& colour, 
of  which  the  eastern  nations,  of  antiquity,  the  Hin- 

'■! 
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doos,  the  Andcnt:  Bgypdaiai,  the  JewB^  die  Greeks, 
tke  RdniftDSy  and  the  natioiift  o£  modem  Buoq)e  tue 
Jastaaees. 

^  Which  hwnt  hcesi  the  next  to  them  ? 

A.  The  yellow  or  olrv«^  ef  which  the  ChmeBe  and 
Japanese,  with  the  di^remt  states  that  have  from 
^me  to  time  beea  fiocmed  in  the  centcal  parts  of  Asia, 
are  instances. 

Q.  Which  o£  the  other  eoloiira  fdiow  aext  ? 

A.  It  is  DOt  very  easy  to  say,  as  much  less  ottkmt 
histcney  is  knowik;  but  probai^ly  the  red  mea  of 
America. 

Q.  Which;  heve  earned  oa  the  mat  extensive  wacs 
or  iiwoads  upon  the  others  ? 

A.  The  white  race  and  their  eoonections  certainly, 
who  have  visited  every  part  of  the  world ;  and  after 
them  the  yellow  or  dive;  then  probably  some  of  the 
led  races,  as  the  Meicicans  aaid  Perwriant. 
.  Q  fint  we  read  of  African  cewgnerora  ;— Haanihaf> 
who  invaded  Italy ;  the  Moors,  who  conquered  part  q€ 
Spain ;  and  at  an  earlier  period  the  kinfs  of  £g^t, 
one  nf  whom  (Sesostris)  led  his  aranet  as  far  as 
India.? 

A.  Yes ;  but  though  these  were  Africans^  &ey  wcrct 
not  negroes,  but  rather  facBncfaesof  the  whdte  race» 
darkened  byrclisuKte  and  habits.  We  have  no  in* 
stances  of  a  negro  race,  properly  so  caBcd,  or  of  any 
of  thedaascsof  the  red  men  constmcting  anji  tbin^ 
that  coeid  be  ealied  asbifvuntS  theexamf^had  been 
set  them  by  others. 
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CHAPTER  HI. 
OftDBR  If. — ^QCADRVXAKA. 

Q.  AsLE  ihae  many  species  of  tbe  fi>iir*haMkri 
mamiQalia? 

A.  KatunlisU  eBumerftte  about  one  hundred  and 
G&ftpeoBi;  but  as  some  of  them  have  been  «een 
only  when  young,  and  others  only  when  fiiU-growa, 
there  is  some  uBoertainty  about  tbem. 
Q.  What  pans  of  tbe  world  do  tliey  infaabit? 
A  Tbe  warn  parts  of  it  excbssivelx.    Afiica»  the 
south  of  Asia,  the  Auatic  isles,  and  the  centcal  parts 
of  America.    They  are  Aot  found  in  £nra{)e^  except 
upon  the  tqp  of  the  rock  of  Gibraltar. 
Q.  What  is  the  nature  of  their  habitations? 
A.  Almost  ezclasively  the   woods,  as  their  four 
bands  enable  tbem  to  climb  tdnees  with  great  ^Mslily. 
(2*  Are  they  numerous  ? 

A.  Exceedingly  so,  the  smaller  species  ia  particular. 
^e  trees  in   many  jpAaces  are  absolutely  alive  with 
^m ;  and  as  they  are  very  noisy,  restless,  and  mis- 
cUevous^  tbe  whole  place  is  one  continual  noise  and 
cbatter. 
Q*  What  are  their  popular  names? 
A.  The  laige  species  that  resemble  man  the  most  in 
thdr  appearance  are  called  q>e8 ;  those  that  are  less 
like  man,  baboons;  and  the  smaU  ones  are  in  general 
termed  monldes. 

Q.  Are  those  names  sufficient  for  distingiiisi 
tbem  all? 
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A.  They  are  not ;  the  species  are  so  numerous,  that 
to  understand  them  properly  requires  the  use  of  many 
names,  and  also  much  careful  examination. 

Q.  What  are  the  principal  divisions  ? 

A.  They  are  usually  divided  into  Simiad<s,  or  the 
ape  tribe,  and  LemurideB^  or  goblins ;  but  to  what  these 
last  owe  that  name,  it  is  not  easy  to  tell — possibly,  as 
one  set  of  superstitious  persons  took  it  into  their  heads 
that  the  apes  were  a  sort  of  men,  another  race,  finding 
that  these  were  not  quite  so  like  men,  resolved,  if  not 
to  make  devils  of  them,  to  call  them  devils, 

Q.  What  are  the  principal  genera  ? 

A.  Zhey  are  three,  Stmiadts,  Hapales,  and  LemU' 
Hdee;  and  the  Smiades  are  generally  farther  divided 
into  ~1«  Simia,  the  apes,  monkies,  and  baboons  of  the 
eastern  continent;  and — 2,  the  monkies  of  America. 

Q.  What  are  the  general  characters  of  the  simia  ? 

A.  They  are  found  only  in  Africa,  the  south  of 
Asia,  and  the  Asiatic  islands,  but  never  in  Australia  or 
America.  They  live  in  the  woods,  climb  trees,  eat 
fruits,  but  not  grass  or  leaves.  They  also  eat  insects, 
and  many  of  the  species  of  birds. 

Q.  What  are  the  peculiarities  of  their  structure? 

A.  They  have  some  resemblance  to  man,  but  not  so 
much  as  seen  in  the  species  that  most  resemble  him  in 
size  to  be  compounded  with  even  the  most  rude  and 
unseemly  portion  of  the  human  race.  Their  eyes  are 
something  like  those  of  man  in  form  and  position,  and 
they  have  the  glance  or  transparent  speck  upon  the 
retma  in  the  back  part  of  the  eye  which  is  peculiar  to 
man,  and  to  the  quadruroana.  They  have  four  cut- 
ting teeth  in  each  jaw,  one  canine  tooth,  and  fire 
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cheek  and  grinding  teeth  on  each  tide,  both  above  and 

below;  so  that  the  number  and  arrangement  of  the 
t^th  are  the  same  as  in  the  human  subject,  only  the 
teeth  do  not  in  general  stand  so  even,  and  in  some  the 
c*nine  teeth  are  so  long  as  to  merit  the  name  of 

tQsb, 

Q*  Mention  some  of  their  other  characters  ? 

^  They  in  general  have  cheek  pouches  outside  the 

teeth,  the  same  as  man ;  their  noses  have  an  unhand- 

soBae  appearance,  from  the  form  and  the  closeness  of 

the -nostrils  to  each  other;  th^are  more  or  less 

coTered  with  hair,  and  sometimes  they  have  callosities 

or  pads  on  the  buttocks ;  so  that  though  their  attitude 

^  hot  bandsomcj  they  can  sit;  some  have  no  tails,  and 

ot/renf  fiave,  of  different  lengths  in  the  different  spe« 

cies;  but  the  iails  of  none  of  them  are  prehensile  or 

<^  grasp  like  a  fifth  hand,  as  is  the  case  with  those  of 

the  American  monkies. 

Q>  What  are  their  manners  ? ' 

A:  Generally  speaking  they  are  mischievous  and 

(destructive,  but  the  females  are  remarkable  for  their 

Section  for  their  young.    Their  teats  for  suckling 

ate  on  the  breast,  and  two  in  number ;  they  carry  the 

young  ones  in  their  arms,  or  climb  trees  with  them  on 

theback^  and  clasping  the  neck.  '  When  the  simia  are 

vounded,    they   have  something  in    their  attitudes 

%d  cries  much  more  nearly  resembling  the  expression 

afaiigaish  by  human  beings  than  is  displayed  by  any 

other  race  ;  and  this,  with  the  resemblance,  has  made 

^  superstitiimt  impute  to  them  ?  many  ?  habits  which 

they  do  not  possess,  and  tell  many  stories  of  them 


26  CATECHISM  Of  ZOOLOGY. 

which  ha^e  no  ibuadfttioii  but  im  tfee  imagoM^an  und 
-cpedulky  of  the  Barrators. 

Q.  Which  aj%  the  most  remark^le  of  the  Imager 
«pes? 

A.  Xhe  inofit  reroarkftble  of  the  tailless  apes  that 
are  destitute  of  cheek  pouches  (and  it  is  somewhcrt 
remarkable  <that  those  \vi»ich  most  fiearlf  resenble 
the  humaa  raee  ia  appearance  ^bouM  be  without  this 
character),  are  the  Qurang-otdang  (Smia)^  ikm  Cham- 
pome  {Mmeies\  and  the  P>wigo, 

Q.  What  ace  tbe  characters  and  country  of  die 
-^Qrang-outang  ? 

A.  It  15  chl^y  found  in  the  woods  of  the  Maki^ 
penimula,  «Dd  the  adjacent  kland  of  Borneo.    The 
height  k  from  three  to  ibur  feet,  and  the  bo<fy  covered 
-with  long  red  hair,  thinly  scatteced*    The  face  is  of  a 
Uueish  colour,  aad  nearly  one  half  is  above  the  eyes, 
and  there  are  no  pouches  in  the  cbeeks.     Tbe  oaraqg- 
outang  is  not  so  active  and  mischjevous  as  tiie  small 
monkies,  and  shews  some  affisction  for  those  ^t  feed 
him.    His  hands  enaUe  ham  to  imitate  some  of  the 
simple  actions  of  maa;  and  be  bas  a  good  deal  of 
playfulness,  but  not  very  mudi  tilieto  sagacity.    He 
-eaanot  walk  erect,  nor  even  stand  m  that  position,  and 
'e¥en  upon  all  foiuss  he  is  a  clumsy  walker.    He.climliB 
and  swings  with  ease  upon  the  branches  of  trees;  but 
'Owing  to  tbe  structure  of  bis  hinder  thumbs,  which 
are  short  and  often  without  nails,  bis  bind  feet  are  not 
-fio  prehensile  as  the  others. 

His  native  habits  are  not  much  known,  hot  he  ia 
ibnder  of  fruit  than  of  any  other  food,  though  be  bus 
'o  objection  to  raw  flesh. 
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^  WiMtw^tkecharactcnofthechiiiiimDie? 
A.  Tbe  chinipanse  is  described  as  being  a  verj  rare 
uihabitaat  of  the  woods  in  those  pwta  of  Africa  tkat 
^  very  near  the  equator;  at  being  a  iiaot  or  more 
taUer  thas  the  ouiang-outaagy  aad  as  being  more  fierce 
andiniflchicinoiis  ki  its  diapoaitioa;  but  the  acceanit 
9f  aoiiaab  of  which  living  specimens  are  not  ofte» 
seen,  require  to  be  admitted  with  caution. 

Skru^  itofftes  are  told  about  the  chimpenae  living 
ia  flacky  bamiag  huts,  armmg  tkcmsc&f  a  with  doba 
Uiistanesyaad  canrjtiag  off  negro  women.;  but  most 
of  these  wouid  need  ta  be  secu  agam  before  tbej  are 
nngikidy  betiered. 
Q.  Whatiathe  fwigo  like? 
A.  IM  cQBKa  from  Borneo^  which  ia  alaoi  a  native 
Wlit  of  tbe  oarang-outang;  and  it  beais^  at  least  in 
^c  specimen  that  is  said  to  have  been  seen,  a  consi- 
dtrable  reseaBbiance  to  that  animal^  ooIjf  the  size  is 
^^efy  tbe  colowr  d«ker,  and  it  is  said  to  havie  cheek 
potefaes,  of  which  the  oorang-eutang  ia  destitute. 
Q.  Whick  m  one  of  the  other  classes? 
A.  The  ta&kidniookiea^wfaach  have  ha  general  cheek 
pMiche^  twla  longerand  sbnctsr  widi.  the  specics^aad 
^^ujing  considesahl;  in  sixe.    They  ase  inhabkants  of 
^^ntM,  and  ^le  seotii  of  Asia.    In  some  places  they 
ttCaek  ondiatdi  in  troopa,  making  agreat  deal  of  noise^ 
and  being  by  no  means  reluctant  in  biting? 

Tbe  bite  of  most  of  tire  order^  from  the  wei%e- 
a^ieef  thek  teeth^ is  apC  ta  divide  off  the  piece  on 
Kfairh  th^  aeixe. 

Q.  la  there  any  other  subdivision  of  this  tribe? 
A.  Yea.;  the  baboonSy.  which  are  described  as  br' 

D    2 
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more  ferocious  in  their  dispositions  than  any  of  the 
others. 

Q.  What  are  their  habitats  and  characters  ? 
.  A.  They  inhabit  the  same  countries  with  the  others, 
though .  different  ones  are  found  in  different  places. 
It  is  one  of  them,  the  Barbary  ape,  which  is  hairy  all 
over,  and  of  a  grey  colour^  that  has  been  naturalized 
upon  the  rock  of  Gibraltar. 

-  The  muzzles  of  the  baboons  are  much  longer  than 
those  of  the  apes  and  monkeys,  and  the  nose  comes 
^uite  down  to  the  extremity,  which  gives  the  head 
something  the  air  of  that  of  a  dog.  They  have  cheek 
pouches,  callosities  on  the  buttocks,  and  many  of  them 
long  tails ;  but  it  is  not  ^unusual  for  the  exhibitors  to 
cut  off*  the  tails,  partially  shave,  and  paint;  and  other- 
wise disfigure  the  animals,  for  the  sake  of  producing 
apparent  novelties. 

Q.  Which  is  the  most  remarkable  of  the  baboons  ? 
.  A.  Probably  that  -  which  is  described  under  the 
name  of  the  mandril,  or  maimou.  '  It  is  described  at 
a  large  and  formidable  animal,  with  blue  furrowed 
cheeks,  a  scarlet  nose,  and  the  naked  part  of  the  but* 
tocks  of  a  beautiful  violet.  The  colours  are  different 
at  different  ages  however,  and  probably  in  different 
individuals;  so  that  with  that  and  with  differences  in 
the  size,  it  is  probable  that  this  has  been  described  as 
different  species. 

Q.  What  is  its  character  ? 

A.  It  is  mentioned  as  being  a  very  fierce  animal, 
and  the  negroes  on  the  African  shores  speak  of  it  in 
terms  of  horror;  but  how  much  of  that  may  be  owing 
to  their  own  superstition,  and  how  much  to  the  real 


JCAMMAUA*  89 

(Hipofiitkm  of  the  naiidril^hM  aet  been  cktriy  pointed 

oat 

Q*  Wlm  are   the  chenuten   of  the   Amman 

monkeys  ? 

A.  They  are  in  general  smaller  then  die  large  apes 
<^  the  eastern  coDtineRl.    They  have  an  additional 
S^Bder  on  eadi  side  of  both  jaws  (making  thirty-tix 
^^h  aU);  tbey  have  no  cheek  pouchea  or  naked 
callosities  on  the  hinder  parts. 
Q*  What  are  the  subdmNona  of  tbem  ? 
A»  The  wa^cetewj  or  howling  monkeys  f  the  at^et,  or 
"9*^:  the  cedug,  which  haTO  the  tail  long ;  and 
^M^  in  which  the  tails  are  not  prehensile. 
Q*  What  sort  of  aniraah  are  the  howitng  monkeys  ? 
A.  They  are  of  a  redcRsh  coloer,  about  the  size  of 
*  f<^    There  are  two  disdnct  species^  the  red  and  the 
brown— the  latter  usually  called  by  the  name  of  BeeU 
^^^    They  swarm  in  the  central  forests  of  America^ 
^d  make  the  wild  quite  dismal  with  their  cries ;  bol 
^  are  relished  by  the  people  as  IbocL    They  are 
^^ied  to  make  their  hideous  sonnd  by  means  ofn 
""gnlnr  e»fity  in  the  bones  at  the  larynx,  or  entrance 
^tbe  wind-pipe,  which  acts  as  a  sort  of  shell  or  drum. 
^n*  tails  are  long,  naked,  and  prehensile. 
Q.  What  are  the  sapajons  like  ? 
A.  Tbey  have  prehensile  tails  like  the  former,  bat 
^▼e  not  the  same  frightful  voices ;  there  are  varieties 
of  them  of  different  colonrs;  most  of  them  are  rather 
iiQall,  gentle  in  their  manners^  and  easily  tamed.    In 
9^  of  the  species  the  thumb  is  under  the  skin^  so 
4at  they  grasp  only  one  way. 
Q.  What  are  the  characters  of  the  cebus  ? 

1)  3 
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A.  The  leading  ones  which  distinguish  them  from 
the  sapagous  are  a  hairy,  though  prehensile  tail ;  and 
the  thumb  developed,  although  short  and  of  little 
service. 

Q.  What  are  the  sakis  f 

A.  They  are  little  creatures  about  the  size  of  squir- 
rels, without  prehensile  tails:  but  they  climb  with 
facility y  and  hop  from  tree  to  tree  when  not  too  far 
distant. 

Q.  What  are  the  HapaUsf 

A*  They  combine  some  of  the  characters  of  the 
species  of  the  east  and  the  west.  They  have  the  same 
number  of  teeth  as  the  former,  are  destitute  of  cheek 
pouches  and  callosities,-  and  have  the  thumbs  small 
and  hardly  of  use,-  like  the  latter.  The  nails  of  the 
fingers  are  compressed,  and  pointed  into  a  sort  of 
claws. 

Q.  What  are  the  general  characters  of  the  Lemu- 
ridetB? 

A.  In  general  their  muzzle  is  long  and  pointed^ 
which  has  procured  them  the  common  name  of  fox- 
nosed  monkeys ;  they  •  are  in  general  covered  with 
soft  woolly  fur,  and  they  are  chiefly  found  in  the 
island  of  Madagascar,  though  some  of  the  species  are 
met  with  in  Bengal,  Ceylon,  and  other  parts  of  the 
east*. '  Those  that  inhabit  the  east  are  however  much 
more  slow  in  their  motions,  and  generally  have  their 
claws  and  teeth  more  pointed* 

Q.  What  is  their  food  ? 

A.  In  many  of  the  species  it  is  fruits  and  roots,  in 
others  insects. 
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CHAPTER  IV. 

O&DER  III.— Comtoora. 

Q.  What  are  the  subdivisions  of  this  order  ? 

A.  I, '^Cheiroptera f  or  those  that  have  the  hands,  or 

fine  extremities  expanded  out  into  the  form  of  wings. 

2.  Imectwora^  or  those  which  prey  chiefly  upon  in- 
sects. 

7-  Carmvora^  or  those  which  kill  and  eat  animals  of 
^ger  size  than  insects. 

4.  Martupiaia,  not  named  from  their  food,  but 
from  the  female  having  an  abdominal  pouch,  in  which 
tbe young  are  covered. 

I. — CHEIROFTEaA. 

Q.  What  is  the  common  name  of  this  division  of 
tte  order? 
A.  Bats;  but  there  are  considerable  varieties  of 


Q.  What  are  their  general  characters  and  habits  ? 

Ai  They  agree  with  the  quadrumana  in  having  the 
^ts  upon  the  breast,  and  in  some  other  particulars  | 
k  differ  from  them  in  not  having  the  thumbs  acting 
gainst  the  fingers,  so  as  to  be  capable  of  grasping ; 
^d  they  resemble  the  carnivorous  or  rather  insecti- 
vorous animals  in  the  size  of  their  tusks  as  compared 
^th  that  of  the  animals. 
Q,  What  further? 

A.  The  bones  of  the  hand  are  much  elongated,'  and 
^ween  the  fingers  there  is  spread  out  a  thin  leAtber 
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like  membrane,  which  is  also  connected  with  the  side, 
anid  partially  with  the  hinder  leg,  so  as  to  spread  out 
like  a  wing,  and  answer  very  well  for  flying ;  but  their 
legs  are  weak,  and  they  walk  with  difficulty,  and  in  a 
very  awkward  manner. 

Q,  What  are  some  of  their  habits  ? 

A»  They  are  crepusculai^  or  come  ^road  only  m 
the  twilight,  and  hide  themselves  in  caves  and  other 
dark  places  during  the  day.  Their  eyes  are  generally 
very  smallybut  their  ears  are  large,  and  the  edges  of 
their  membranous  wings  have  an.  exceedin^y  delicate 
s«iise  of  touch.  lor  countries,  whese  the  winter  is 
Jionga  and  tke  weatbcjr  cold^  they  remain  dormant 
during  that  season. 

Q.  As  they  have  organs  of  flying,  are  they  not  a 
sort  of  birds  ? 

A.  They  are  so  far  from  having  any  resemblance  to 
bird»  in  then*  strcreterre,  ChftC  they  were  classed  by  Lin- 
naeus in  the  same  order  with  the  quadruRMma  and 
with  man.    They  have  one  part  of  resemblance  to 
birds,  and  that  is  the  ridge  upon  the  breast  bone,  an«l 
a  great  mass  of  mosde  upon  each  side  lor  giving 
motioR  to  the  fore*arm  and  hand.    Is  their  flight 
they  have  noae  of  the  beoyancy  of  bird».    They  want 
the  air  pipes  aad  cavities,  by  which  birds  are  at  once 
made  Hght,  and  ttre  enabled  to  breathe  or  aerate  the 
blood  through  almost  the  whole  of^  its   circetation. 
They  do  not  gltde  akmg  like  the  birds  of  more  power* 
ful  way,  or  jerk  by  occasional  raotiom  like  other  birds  ; 
they  are  in  continual  flutter ;  and  notwithstanding  tiie 
great  expanse  of  their  membranoua  sails,  appear  aa  if 
the  air  were  not  cpiite  thctr  element. 
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'  Q.  Are  they  numerous  and  widely  dittributed  ? 
A.  They  are.  There  is  not  a  latitude  or  region  of 
the  world  without  its  bat  of  some  species  or  other* 
The  warm  countries  especially  abound  with  them, 
often  of  very  large  size ;  and  in  the  caves  in  India«  in 
New  Holland,  and  in  many  other  countries,  they 
often  repose  in  such  numbers  during  the  day  as  to 
absolutely  darken  the  air  when  they  are  disturbed  and 
driven  from  their  retreat.  - 

Q.  How  do  they  repose  when  in  caves  and  other 
hiding  places?  % 

A.  All  of  them  have  a  hooked  claw  upon  the  thumb 
Bt  the  tip  of  the  wing,  and  some  have  claws  at  some 
or  at  all  the  fingers,  and  they  suspend  themselves  by 
these  hooks. 
Q.  What  are  the  principal  divisions? 
A.  They  may  be  divided  into  such  as  have  daws  on 
all  the  fingers,  such  as  have  them  only  on  the  fore« 
finger  and  thumb,  and  such  as  have  them  on  the  thumb 
only. 
Q.  Which  of  them  is  the  most  numerous  ? 
A.  At  present  there  is  only  one  species  known 
with  claws  on  all  the  fingers,  that  is,  the  flying  lemur 
or  flying  cat  (galeopHhecutJ,    The  bones  of  its  fingers 
are  not  elongated,  so  that  the  extension  of  the  mem- 
brane rather  breaks  its  fall,  and  enables  it  to  leap  as 
b  the  case  with  some  squirrels  and  other  animals,  than 
assists  it  in  flying  by  successive  motions  of  the  arms  in 
the  air.     It  is  an  animal  of  some  size,  lives  in  trees  in 
the  eastern  islands,  and  is  supposed  to  live  upon  in- 
fects, fruits,  and  probably  birds. 
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Q,  What  are  the  characters  of  fhose  tbait  hav«  a 
daw  on  the  fore-fingers? 

A.  There  are  tMna  subdivisioitg  ei  them^  those  m 
^hich  th^e  are  neoibianoes  appendages  attached 
to  the  nose,  and  those  i»  which  there  are  not ;  the 
fofiver  ave  caUed  pterojmM,  09  '<  wkiged  ieeC,^'  and 
the  \»ttidc pki/Moatama,  or  **  leaf  mouths^" 
.    Q,  Of  what  countries  are  the  fivst  of  these  nettles  ? 

A.  Of  various  parts  of  the  east.  Some  of  Ihem 
kanre  heea  found  in  the  toMihs  and-  cmes  in  £^pt^ 
and  others  in  the  eastern  islands.  The  OrSenial  ones 
are  by  far  the  largest  of  the  trihe>aniil  maeh  esteemed 
as  food.    They  are  inhakntaflon^  of  eates-  er  of  trees. 

Q.  And  where  cho-  the  oaos  with  the  membranes'  on 
them  now  inhabit  ? 

A.  Various  eottwtrie^.  One  of  tlfe  largest  is  the 
vamp3rre  of  SoiUrh  America,  which  i»  about  the  size  of 
ft  pigeon,  and  is  said  to  snck  the  bleed  of  ammafs 
while  they  are  asleep.  The  horse-«boe  bat9,  so  called 
from  the  form  of  the  membranes  on  the  nose,  some  of 
which  are  satr^s  of  Bntain,  though  not  very  commony 
are  a  variefiy. 

Q.  Are  ^ese  the  bat&  that  are  fomnf  near  houses 
ef»  summer  evenmgs? 

A.  No>;  the  common  bat  has  a  chnr  only  on  the 
thumbb 

Q..  How  many  species  of  bats  have  been  (bond  hi 
Brit«»? 

A.  Seren;  three  of  the  eonmonr  bat,  two  of  those 
with  membranes  on  the  nose,  and  two  with  the  ears 
reunited.  Some  of  them  are,  howercr,  rery  rarely  to 
be  met  with. 
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Q.  What  are  the  characters  of  the  insectiTora  ? 
A.  Th^«r«ai08tiyBoctiinialmiBialiiik«  the  bats, 
hut  they  ase  destitote  of  the  fljriog  inanbnHM.    Thvy 
walk  upon  the  webs  of  Ibe  feet;  most  of  thon  have 
five  toes  on  all  the  feet»  furnished  with  claws,  and  in 
some  of  the  genera  the  claws  are  adapted  for  burrow- 
ing in  the  earth.    Some  of  them  are  also  covered 
witii  fifun  of  greater  or  leas  ooB8istency»  aodi  oAert 
with  remarkably  sleek  and  beautiful  fur.    The  legs  ift 
all  are  short,  and  4he  notions  shnr. 
Q.  Which  are  some  of  Ihe  genera  ? 
A.  Heijgehogs,  whidi  burrow  in  the  caflhorlbmi 
nests  under  hedges.    They  are  armed  with  itrong  on4 
sharp  jpoiated  bdstks,  and  are  capable  of  rolling  them- 
seWes  up  into  the  form  of  a  ball  for  defence.    They 
are  found  in  dl  the  tenperate  parts  of  Europe. 
There  are  some  rariettes  of  the  hedgehog,  and  there 
are  also  sosne  others  ibund  in  Madagasrar  which  have 
sfiaes  ^m  their  baek«  hat  whiofa  ore  incapable  of  roll- 
ing ihenaelves  up. 

Q,  What  are  the  other  genera  ? 
A.  Chiefly  nK^os  and  shrews  of  rarious  species  and 
varieties,  which  burrow  in  the  gveund,  and  feed  upon 
insects  and  eafftb^worms.  As  that  habits  are  much  in 
•the  dark  and  under  the  grenod,  Aey  have  in  general 
very  amail  ^res,  but  their  sense  of  hearing  is  very 
acute.  The  moka  especiatiy  are  very  voracious  littiie 
aniiBala;  and  if  two  of  them  be  confined  in  any  plaoo 
witfoeut'fend,  a  battle  enanes,  and  the  vantiutshed  is 
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Q.  Is  there  anything  in  the  formation  of  the  teeth 
of  those  animals  that  tends  to  restrict  them  to  insect 
food  ? 

A.  Yes;  the  upper  surfaces  of  the  cheek  teeth  are 
formed  into  shai'p  points,  so  as  not  to  be  well  adapted 
for  bruising  flesh  or  vegetable  substances. 

HI. — CABNIVOftA. 

.  > 

Q.  What  animals  are  included  in  that  branch  of 
the  order  ? 

A.  Those  that  have  their  teeth  adapted  for  tearing 
and  bruising  flesih,  and  at  the  same  time  possess  suffi- 
cient stratagem,  strength,  and  courage  for  eatching 
ao4  killing  their  prey.  ? 
.    Q.  Do  they  all  live  exclusively  on  animak  that  they 

km?    . 

A.  They  occasionally  eat  other  substances,  but  the 
greater  number  prefer  living  prey. 

Q.  What  are  the  characters  of  their  teeth  ? 
.  A'.They  all  have  six  cutting  teeth  in  each  jaw; 
the  canine  teeth  are  long  and  strong,  and  their  grind- 
ing teeth  are  invariably  adapted  for  cutting  and  bruis- 
ing, so  as  to  allow  of  a  considerable  range  of  food  in 
the  different  species. 

Q.  What  are  the  principal  subdivisions  ? 

A.  The  order  is  a  very  extensive  one,  including 
some  of  the  most  powerful  of  animaU,  and  others  that 
are  comparably  small ;  but  they  are  all  endowed  with 
great  strength  in  proportion  to  their  size,  and  have  a 
^|rt  of  instinctive  knowledge  g£  the  places  in  which 
their  prey  may  be  mortally  wounded.    The  most  ob- 
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Tiotis  dlTiHon  18  into  those  that  are  planHgrade,  or 
walk  upon  the  soles  of  the  feet ;  and  digUigrade^  or 
those  that  walk  upon  the  pomts  of  the  toes. 
<2-  Which  of  these  are  the  most  numerous  ? 
A.  Those  that  'walk  upon  the  toes  are  by  far  the 
most  numerous. 

Q.  Are  there  any  remarkable  characters  in  those 
that  walk  upon  the  soles  of  the  feet  ? 

A.  They  have  the  clavicle  or  collar  bone  wanting, 
or  imperfectly  formed;  they  are  animals  that  can 
either  eat  voraciously,  or  bear  the  want  of  food  for  a 
considerable  time. 

Q.  Of  what  parts  of  the  world  are  they  inhabit- 
ants? 

A*  Of  various   parts;    but   the   most   powerful 
are  inhabitants  of  the  colder  regions,  where  they 
pass  a  considerable  part  of  the  winter  in  a  dormant 
state. 
Q.  What  are  the  chief  animals  in  the  division  ? 
A.  Bears,  badgers,  gluttons,  racoons,   and  some 
others. 
Q.  What  are  the  principal  characters  of  bears  ? 
A.  They  are  clumsy-looking  animals,  with  a  rough, 
shaggy  coat,  thick  limbs,  the  fore  ones  close  together, 
in  consequence  of  the  absence  of  the  clavicle.    They 
are  very  strong ;  but  they  prefer  honey  and  berries  to 
animal  food.    Though  unwieldy,  they  climb  with  great 
ease ;  and  as  their  fore-legs  come  almost  close  toge- 
ther from  the  shoulders,  they  squeeze  and  hug  with 
great  force. 

Q.  What  are  the  principal  colours  ? 

A,  They  are  various  shades  of  brown,  from  very 
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pale  to  almost  black ;  but  in  the  land-bean  the  dif« 
ference  of  species  is  not  veiy  well  defined. 

Q.  In  what  countries  are  they  found  ? 

A,  In  the  forests  of  the  northern  parts  of  Europe, 
in  North  America,  in  India,  and  in  some  other 
places. 

Q.  Is  there  not  also  a  sea-bear? 

A.  Yes,  there  is,  which  inhabits  the  polar  seas,  lives 
upon  seals  and  other  marine  animab,  and  is  often 
transported  to  considerable  distances  upon  boards  or 
islands  of  ice.  It  is  a  larger  animal  than  the  land* 
bear;  and  as  its  food  is  more  exclusively  animal,  it  is 
probably  more  savage. 

Q.  What  are  the  characters  of  badgers? 

A«  They  are  animals  which  burrow  in  the  ground, 
and  seldom  come  abroad  but  during  the  night.  They 
are  peaceable  animals,  but  bite  severely  when  they  are 
attacked.  They  exhale  a  strong  and  by  no  means 
agreeable  odour. 

Q.  What  are  the  characters  of  the  glutton  ? 

A.  It  is  found  in  the  very  coldest  parts  of  Europe. 
It  is  about  the  size  of  a  badger,  but  of  a  much  finer 
colour,  and  much  more  of  a  carnivorous  animal. 
It  does  not,  as  is  said,  eat  atone  meal  an  animal 
larger  than  itself:  but  it  lies  in  wait  in  trees,  and  drops 
d€Brn  upon  its  prey,  so  that  the  speed  of  the  rein- 
deer is  no  security  against  it,  » 

Q,  What  sort  of  animals  are  racoons  ? 

A.  They  are  nearly  the  size  of  badgers,  but  hand- 
somer. In  their  wild  state  they  eat  insects,  eggs,  and 
birds.  They  are  nocturnal  in  their  habits,  and  so 
are  the  coatis,  a  race  very  analogous  in  many  re« 
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tpmts*    These  are  inbabitaDtt  of  warmer  regions  than 
the  bears,  and  are  found  chiefly  in  America.    The 
smaller  races  of  plantigrade  carnivora  resemble  the 
weazels  in  some  of  their  habits. 
-  Q»  What  are  the  dlgidgrade  carnivora  ? 

A.  They  begin  ^th  the  dog,  (which,  thouj^h  a  cruel 
and  ravenous  animal  in  some  of  the  species,  yet  has 
not  the  teeth  adapted  so  exclusively  for  animal  food 
as  some  of  the  others,)  and  proceed  by  a  regular  gra- 
dation, more  and  more  carnivorous,  to  the  cat» 
which  genus  contains  the  most  ferocious,  powerful, 
and  sanguinary  of  all  the  mammalia,  the  lion  and 
the  tiger* 

Q.  What  are  the  characters  of  the  dog  ? 

A*  There  are  two  grinding  teeth  on  both  sides  in 
each  jaw,  adapted  for  bruising  vegetable  substances; 
they  have  a  soft  tongue,  four  toes  on  the  hind  feet, 
and  five  on  the  fore. 

Q.  What  other  animals  most  nearly  resemble  the 

dc^? 

A.  The  wolf  and  the  jackal  1,  the  former  an  inhabit* 
ant  of  some  of  the  forests  of  Europe,  and  the  latter  of 
warmer  countries.  Though  the  jacicaU  prowls  at 
night,  its  eyes  have  the  circular  pupil  of  those  of  the 
dog,  and  not  the  linear  nocturnal  one  of  the  fox. 

Q.  How  do  the  foxes  differ  from  dogs  ? 

A.  In  the  form  of  the  pupil  of  the  eye,  as  has  been 
mentioned;  in  their  superior  cunning,  in  burrowing  in 
the  ground,  in  having  a  peculiar  odour,  a  more  bushy 
tail,  a  more  elongated  muzzle,  and  a  certain  obliquity 
in  the  opening  of  the  eyelids,  which  gives  them  a  pe» 
culiarly  sinbter  look. 
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■ 

•    Q.  Does  not  the  hysena  resemble  the  dog  and  the 
fox? 

A»  In  some  particulars  it  does ;  but  the  absence  of 
teeth  adapted  for  the  bruising  of  vegetables^  indicates 
a  much  more  carnivorous  disposition.  The  teeth  of 
the  hyaena  are  remarkably  well  fitted  for  breaking 
bones. 

Q.  Of  what  countries  are  they  natives  ? 

A.  There  are  at  least  two  species :  a  spotted  one  in 
southern  Africa,  and  a  striped  one  in  the  centre  and 
north  of  Africa  and  the  south-west  of  Asia. 

Q.  What  are  some  of  the  other  divisions  ? 

A*  The  viverradopf  named  from  the  civet,  contains 
that  animal,  the  genet,  the  ichneumon,  and  some 
others.  They  have  one  bruising  tooth  on  each  side 
of  the  lower  jaw,  the  tongue  rough,  and  the  claws 
partly  retractile. 

Q.  Of  what  countries  are  they  natives  ? 

A.  The  civet  is  a  native  of  the  warmest  parts  of 
Africa ;  the  genet  of  Africa  and  the  south  of  £urope, 
and  the  ichneumon  of  Egypt,  where  it  is  domesticated 
and  kept  for  the  purpose  of  clearing  the  houses  of 
vermin.    Ther^  are  many  varieties  of  these  animals. 

Q.  Are  th^e  any  nearly  allied  to  these  ? 

A.  There  are  many  small  but  powerful  animals — 
maftins,  polecats,  weazels,  and  a  variety  of  others, 
which  are  very  destructive  of  birds,  and  all  quadrupeds 
that  they  can  master.  Many  of  them  are  found  in 
very  cold  countries,  such  as  the  north  of  Asia  and 
America.  When  taken  in  the  winter  there,  their  furs 
are  very  valuable,  and  form  a  considerable  branch  of 
^de. 
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Q.  You  mentioned  that  the  cats  are  the  most  lan* 
guinary  of  animals,  are  they  a  numeroui  genus  ? 

A.  They  are  very  numerous,  and  dispersed  oyer 
most  parts  of  the  world ;  but  the  more  formidable 
ones,  such  as  the  lion  and  the  tiger,  are  confined  to 
the  wanner  latitudes,  and  even  there  they  are  chiefly 
found  in  forests  and  unfrequented  places.  * 

Q.  Are  not  some  of  the  camiyora  pakmUed^  or  haye 
webbed  feet  adapted  for  swimming? 

A.  Yes;  the  otter,  which  in  other  respects  is  a 
regular  quadruped.  It  feeds  chiefly  on  fish,  and  fre- 
quents  the  banks  of  rivers.  There  is  also  a  sea-otter, 
which  is  much  larger  than  the  fresh  water  one, 

Q.  Are  there  not  some  others  that  have  still  more 
aquatic  habits  ? 

A.  Yes,  the  seals,  which  have  a  good  deal  of  the 
shape  of  a  fish  in  the  body,  and  the  hinder  extremities 
formed  into  a  sort  of  tail,  but  still  retaining  the  daws. 
The  seal  has  many  valuable  qualities,  and  among  the 
rest  it  is  easily  tamed,  and  might  be  turned  to  use, 
both  in  catching  fish,  and  for  the  sake  of  its  oil  and 
its  flesh.  The  walrus  is  another  animal,  having 
many  of  the  habits  of  the  seal.  The  tusks  in  the  upper 
jaw  are  very  much  lengthened,  and  turned  down- 
wards ;  so  that  they  assist  the  animal  in  climbing 
masses  of  ice  in  the  Polar  seas. 

rV, — Maasupiata. 

« 

Q.  What  is  the  distinguishing  character  of  these 
animals  ? 

A.  A  marsupium.or  pouch  in  the  female,  in  w^*  "- 

E  3 


42  CATECHISM   OF   ZOOLOGY. 

the  teats  are  wholly  or  partially  included,  and  the 
young  carried. 

Q.  Are  they  numerous  ? 

A.  They  are  not  very  numerous  except  in  Aus- 
tralia, where,  with  the  exception  of  a  dog,  or  one  spe- 
cies of  rat,  both  of  which  have  probably  been  imported, 
they  are  the  only  native  quadrupeds. 

Q.  Are  they  confined  to  Australia  ? 

A.  No,  there  are  a  few  in  central  America,  and  in 
some  other  places,  but  they  are  of  difierent  species 
from  the  Australian  ones. 

Q.  What  are  some  of  the  other  characters? 

A.  They  have  two  peculiar  boAes  for  supporting 
the  pouch,  which  are  articulated  to  the  front  part  of 
the  body,  and  have  muscles  attached  to  them  for 
giving  peculiar  motions  to  the  pouch.  The  young 
are  in  all  the  species  produced  or  grow  upon  the 
teats,  and  have  at  first  the  form  of  little  knobs,  with- 
out any  perceptible  rudiments  of  the  limbs  or  other 
parts  of  animals.  But  these  arc  in  time  developed : 
the  little  tube  by  which  each  was  fastened  to  its  teat 
divides  and  wastes  away;  the  teat  then  produces 
milk,  and  the  young  one,  which  has  now  the  proper 
form  of  the  animal,  sucks  like  the  young  of  the  other 
mammalia. 

Q.  What  are  the  American  animak  of  this  sub- 
division ? 

A.  They  are  known  in  English  by  the  general  name 
of  opossums ;  some  are  about  the  size  of  cats,  and 
others  are  not  much  larger  than  rats.  They  have 
all  the  characters  of  carnivorous  animab,  and  they 
live  upon  animal  food,  sonde  frequenting  the  sea* 
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shores,  and  living  on  crabs  and  other  shell-fiih.  Thejr 
have  not  strength  and  size  for  attacking  very  large 
animals.  They  have  prehensile  taiisy  and  the  thumb 
on  the  hind  foot  acts  in  opposition  to  the  fingen,  thus 
forming  a  sort  of  hand. 

Q.  Which  are  the  Australian  species  that  are  car- 
nivorous? 

A.  They  get  the  name  of  dasyuri^  or  rough  tails, 
because  their  tails,  which  are  not  prehensile  or  ca- 
pable of  laying  hold,  are  covered  with  very  long 
hair.  The  pouch  does  not  extend  so  far  forward  in 
these  as  in  some  of  the  others. 
Q.  Are  they  large  ? 

A.  Two  species,  one  with  short  hair  and  a  head 

something  like  that  of  a  dog,  and  another  with  long 

shaggy  hair  like  that  of  a  bear,  black,  but  mottled 

with  grey,  are  almost  as  large  as  moderately  sized 

dogs.     They  are  found  chiefly  or  exclusively  upon 

Van  Diemen's  Land ;  they  are  retired  animals,  and 

not    very  often  seen.     The  bear*]ooking  one  (D. 

Ursind)  is  chiefly  found  in  the  fastnesses  of  the  brake 

or  ^  bush,"  as  it  is  called  in  that  country,  and  is  styled 

a  hyaena  by  the  colonists.    The  other,  which  is  more 

frequent  on  the  sea-shores,  where  it  feeds  on  dead 

fish  and  other  putrifying  substances,  and  sometimes 

catches  live  fish,  has  been  dignified  with  the  name  of 

the  devil.    A  number  of  smaller  species  have  been 

mentioned,  but  they  have  been  so  seldom  seen  that 

nothing  very  positive  can  be  stated  respecting  them. 

There  is  a  dark  one. with  lighter  spots,  however,  about 

the  size  oi  a  martin^  which  has  been  seen  in  Australif^ 
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and  has  been  called  the  wild  cat,  though  it  has  none 
of  the  characters  of  that  tribe. 

Q.  What  is  the  next  division  of  the  Australian 
marsupiata  ? 

A.  Parameles,  or  those  that  resemble  badgers.  They 
are  much  less  of  a  carnivorous  structure  than  the 
former,  and  have  the  tusks  in  the  lower  jaw  either 
very  small  or  wholly  wanting.  Their  front  teeth  are 
well  adapted  for  gnawing  bark;  they  burrow  in  the 
ground ;  they  are  small  and  harmless  animals,  and 
subsist  upon  vegetable  substances  and  insects. 

Q.  Is  this  division  of  the  marsupiata  confined  to 
Australia  ? 

A.  The  particular  species  that  are  found  there  may, 
but  there  are  others  in  the  Oriental  islands  which  very 
much  resemble  them.  Those  (from  pekmder^  the 
Malay  name  for  a  rabbit,  which  they  resemble  both 
in  size  and  in  their  habit  of  burrowing,)  have  been 
called  philanders, 

Q.  Can  any  of  the  marsupiata  fly  ? 

A.  Not  fly  absolutely,  but  there  are  many  of  them 
which  live  in  the  forests  of  Australia  that  can  stretch 
a  sort  of  membrane  between  the  fore  and  hind  leg  on 
each  side,  and  by  that  means  leap  to  a  great  distance. 
They  are  popularly  called  flying  squirrels,  or  flying 
foxes,  according  to  their  size. 

Q,  Are  there  any  others  ?  }j 

A.  There  are  two  distinct  genera,  the  kotda  and 
the  wombat,  which  have  almost  exactly  the  manners  .^ 
of  rabbits,  and  would  deserve  to  be  ranked  in  the  <;e\ 
same  order,  were  it  not  that  they  have  the  marsu<F  ^  ^ 
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pium,  or  pouch.    They  are  very  gentle  creatures,  and 
easilj  tamed. 
Q.  Are  there  no  larger  animals  of  the  class  ? 
A.  Yes,  the  kangaroos,  which  are  the  cattle  or 
grazing  animals  of  Australia.    They  are  remarkable 
for  the  length  and  strength  of  the  hind  legs,  and  the 
imallness  and  feebleness  of  the  fore  ones.     Their 
walk  is  on  the  two  hind  feet,  and  they  bound  along 
with  very  singular  hops.    There  are  several  species  of 
them,  some  larger  and  otheni  smaller,  but  their  gene- 
ral form  and  habits  are  very  similar. 

Q*  Then  there  are  resemblances  of  many  animals 
among  the  marsupiata  ? 

A.  There  are ;  but  they  all  have  the  singular  cha- 
racter, that  the  young  first  grow  like  buds,  which  u 
a  character  of  the  very  lowest  tribes  of  animated 
beings ;  and  then  draw  milk  from  the  teats  of  their 
mothers,  which  is  a  character  of  the  very  highest,  and 
of  man  himself. 


CHAPTER  V. 

OaOEB  IV. — RODENTIA. 

Q.  What  is  the  general  character  of  the  rodenHa, 
or  gnai^ng  animals  ? 

A.    They  have  two  large  front  teeth  in  each  jaw, 

•Itat  bave  the  points  formed  like  chisels,  with  the  cut- 

^og  edge    outwards ;  and  these  are  separated  by  large 

^^icsmt  spaces  from  the  grinders :  there  being  no  tusk* 

^  canine  teeth  in  any  of  the  order. 
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Q.  What  does  such  a  structure  of  the  mouth 
form? 

A.  It  forms  a  perfect  pair  of  cutting  pincers,  such 
as  those  that  are  used  by  workmen  for  cutting  wires 
asunder.  If  an  animal  with  teeth  of  this  description 
were  to  bite^  it  would  not  merely  wound  or  tear  like 
the  carnivorous  animals,  but  it  would  cut  out  the 
piece. 

Q.  Are  they  carnivorous  then  ? 

A.  In  general  they  are  not,  their  grinders  are  chiefly 
adapted  for  bruising  vegetable  substances ;  but  there 
are  others  with  the  upper  parts  of  the  cheek  teeth 
formed  into  points,  which  eat  animal  matter  and 
sometimes  kill  very  small  animals. 

Q.  Is  there  any  thing  worthy  of  remark  about  the 
growth  of  the  teeth  ? 

A.  There  is.  In  all  the  species  the  front  teeth  are 
an  apparatus  for  cutting  the  food,  and  they  are  un- 
supported by  canine  teeth ;  and  in  many  they  act  as  a 
saw  or  hatchet  in  working_in  felling  timber  and  dres- 
sing it,  or  in  cutting  passages  through  boards,  so  that 
they  are  much  subject  to  wear. 

Q.  Is  there  any  provision  made  for  this  purpose  ? 

A.  There  is  never  any  purpose  in  Nature  for  which 
there  is  not  a  provision,  and  a  provision  much  better 
calculated  for  answering  that  purpose  than  any  human 
contrivance  answers  the  purposes  of  man. 

Q.  What  are  the  particular  ones  in  the  case  of  the 
front,  or  gnawing  teeth,  of  the  rodentia  ? 

A.  In  order  that  the  teeth  may  have  the  requisite 
hardness  and  yet  not  break,  the  outer  surface  consists 
>f  a  plate  of  the  vei^  hardest  enamel,  and  this  ena- 
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mel  is  sapported  by  a  much  thicker  plate  of  common 
ivoiy,  or  '^  tooth  bone,''  which,  while  it  is  tongb,  and 
woidd  bend  without  snapping  asunder,  is  yet  so  soft 
that  those  substances  which  the  edge  of  the  enamel 
can  divide,  easily  wear  it  down,  and  bring  the  cutting 
edge  of  the  tooth  to  the  same  sort  of  sur&ce  as  that 
of  a  chisel,  which  has  a  thin  plate  of  hard  steel  upon 
the  front,  supported  by  a  thicker  mass  of  Cough  iron 
on  the  other  side,  which  supports  the  steel,  but  is 
ground  off  into  a  slope  or  basil,  so  as  not  tq  interfere 
with  the  cutting  powers  of  the  steel.  Contrary  to 
most  teeth,  too,  those  gnawing  teeth  have  a  power 
of  constant  growth,  so  that  as  they  waste  away  at  top, 
they  are  supplied  from  the  root. 

Q«  What  i^  the  most  general  division  of  the 
order  ? 

A.  Into  those  that  have  collar  bones,  and  those  in 
which  these  are  wanting  or  imperfect. 

Q-  How  are  they  further  subdivided  ? 

A.  Into  those  that  have  the  gnawing  teeth  more 
or  less  pointed,  and  tubercles  upon  the  grinders,  and 
those  that  live  partially  on  animal  food. 

Q.  Which  are  the  genera  ? 

A*  The  prevailing  ones  are : 

1.  JEfydromyg,  (water-mouse,)  an  animal  about  a 
foot  in  length,  with  the  hind  feet  webbed,  and  having 
many  of  the  characters  of  \he  camivora.  Its 
habits  are  not  much  known,  but  it  is  supposed  to  be 
met  with  on  the  desolate  coasts  of  New  Holland  as 
well  as  in  tropical  America. 

2.  The  hamgter,  a  native  of  the  north  of  Germany, 
and  all  the  sandy  countries  eastward;  of  a  ^~ 
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colour,  marked  with  white ;  rather  larger  than  a  rat ; 
has  cheek  pouches  which  it  uses  as  collecting  baskets. 
It  hoards  grain. 

3.  DipiUy  (two  feet,  from  the  length  of  the  hind 
ones,)  the  jerboa.  A  lively  little  animal ;  native  of 
rather  warm  countries  ;  has  no  cheek  pouches ;  bur- 
rows, but  does  not  hoard  for  the  winter ;  hybernates 
in  a  dormant  state. 

4.  Mtu,  (the  mouse,)  including  all  the  tribes  of  rati 
and  mice  which  are  many,  and  abundant  in  indivi- 
duals. 

5.  Arctomtfty  (bear-mouse,)  the  marmot.  Inhabi- 
tants of  cold  countries  and  lofty  mountains.  There 
are  several  species,  some  as  large  as  rabbits.  Thaiy 
live  in  societies;  burrow  in  the  earth ;  hybernate ;  are 
easily  tamed,  but  survive  the  winter  with  difficulty. 

Q.  Which  are  the  genera  that  have  the  teeth  chisel- 
shaped  ? 
A.  The  following  are  some  of  the  chief. 

1.  Spalax,  (a  mole,  probably  the  mole  of  the  Greeks,) 
mole-rats.  A  curious  genus.  Mine  the  ground  like 
moles.  European  species  confined  to  the  east  of  the 
continent,  having  the  eyes  under  the  skin,  and  so  small 
as  to  be  invisible;  others  with  visible  but  very  small 
eyes.  Some  in  Southern  Africa  nearly  as  large  as 
rabbits. 

2.  Ckeiromt/g,  (handed  mouse,)  the  Aye^Aye^  a 
native  of  Madagascar ;  has  something  the  appearance 
of  a  monkey ;  has  very  long  fingers  on  all  the  four 
extremities,  with  long  and  sharp  claws,  and  the  thumbs 
acting  against  the  fingers.  Is  timid,  feeds  during  the 
night,  and  is  named  from  its  cry. 
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3»  Pteramyt,  (winged  mousey  or  flying  fquirrel,} 
baa  the  habits  of  the  common  squirrel,  but  can 
support  an  extensive  leap  by  means  of  a  membrane 
extended  between  the  fore  and  hind  legs. 

4.  Scmrus^  (shadow-tail,  alluding  to  the  power  that 
they  have  of  shading  themselves  with  their  long  and 
bushy  tails,)  the  squirrel.  All  the  species  are  play- 
ful creatures,  expert  climbers  and  leapers;  live  in 
trees,  and  feed  upon  nuts  and  fruits,  or,  in  the  absence 
of  those,  buds  and  seeds. 

Q.  Which  are  some  of  the  genera  that  live  upon 
vegetable  matter,  as  on  grass  and  bark  ? 

A.  The  following  are  some  of  them. 

1.  Lepuif  (downy  foot,)  including  the  hare  and 
the  rabbit. 

2.  Echmyi^  (spiney  mouse,)  porcupine,  of  which 
there  are  several  species ;  inhabitants  of  warm  or 
moderately  warm  countries.  The  common  one  is  found 
in  the  south  of  Europe,  and  is  about  the  size  of  a 
hare ;  there  is  one  in  Mexico  with  a  prehensive  tail. 
The  porcupine  is  a  very  timid  and  inoffensive  animal, 
and  its  flesh  is  well  flavoured.  The  spines  are  wholly 
for  protection  ;  it  burrows  like  a  rabbit,  and  hyber- 
nates  in  its  colder  localities. 

3.  jPt&^r,(the  musk-rat,  or  musk  water-rat,)  is  about 
the  size  of  a  small  rabbit;  has  the  scaly  tail  and 
many  of  the  habits  of  the  beaver ;  feeds  mostly  on  the 
roots  of  aquatic  plants.  Is  found  in  the  north  parts  of 
Aaaerica,  in  societies  like  the  beaver. 

4.  Georydnuy  (the  lemming,)  a  native  of  the  moun- 
tains of  Norway  and  other  cold  countries,  from  which 
it  descends  periodically  in  vast  numbers,  and 
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sumes  the  whole  yegetation  of  the  fields.  During 
these  migrations  vast  numbers  of  them  are  captured 
by  birds  of  prey. 

Q.  What  are  some  of  the  other  genera? 

The  cobaya^  or  Guinea  pig,  the  agou^  which  is  a 
burrowing  animal,  and  one  species  about  the  size  of  a 
hare  digs  the  plains  of  Paraguay  full  of  vizcacheros, 
or  burrows,  hence  its  common  name  of  biscachos.* 

Castor,  the  beaver,  which  belongs  to  the  same  branch 
of  the  division  in  some  of  its  characters,  but  differs  in 
others,  and  is  the  nearest  approximation  in  structure 
to  those  indolent  animab  the  monatremata ;  at  the 
same  time  that  it  exhibits  mechanical  powers  superior 
to  any  of  the  other  mammalia,  is  one  of  the  most  in- 
teresting of  animals. 


CHAPTER  VI. 

Obdeb  V. — Edentata. 

Q.  What  are  the  characters  of  that  order? 

A.  They  are  without  incisive  teeth,  and  some  with- 
out teeth  altogether,  and  even  without  regular  jaws ; 
they  have  very  large  nails,  and  their  motions  are  in 
general  exceedingly  slow  upon  the  ground,  though 
those  of  them  that  live  in  trees  are  excellent  climbers. 

Q.  What  are  the  divisions  of  the  order  ? 

A.  The   principal  ones  are  threes-sloths,  which 
have  teeth,  though  no  incisors ;  those  which  are  with* 


See  Captain  Head's  <^  Rough  Notes  on  the  Pamjias.*' 
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out  teeth,  but  retain  something  like  the  mouth  of  m 
quadniped;  and  those  which  have  m  bill  instead  of  a 
mouth.  The  last  are  the  manotrematOf  the  animals 
which,  though  they  have  four  feet,  and  a  hairy  or 
spinous  covering,  the  internal  structure  resembling  the 
mammalia,  and  destitute  of  the  means  of  flight  like 
birds,  yet  do  not  suckle  their  young,  or  at  least  hare 
not  been  proved  to  do  so. 

Q.  What  are  the  characters  and  habitats  of  the 
sloths  ? 

A.  They  have  canine  and  grinding  teeth.    One 
species  has  three  nails  on  the  fore-feet,  and  the  other 
only  two;  they  are  unshapely  in  their  form,  and  un- 
wieldy in  their  motions ;  live  mostly  on  trees,  and  at 
the  repose  of  the  feet  is  with  the  claws  compressed,  they 
bang  by  these  to  the  branches  of  trees,  when  they 
deep.     They  are  natives  of  South  America. 
Q.  Is  there  any  other  toothed  genus  ? 
A.  Yes,  doiypui,  which  have  the  feet  formed  for 
burrowing.  They  are  without  canine  teeth,  and  some 
have  front  teeth,  some  not,  but  they  all  have  grinders. 
They  are  inhabitants  of  the  warm  parts  of  South 
America,  where  they  'live  in  the  woods,  and  feed  in* 
discriminately  upon  the  roots  of  plants,  insects,  and 
on  animal  substances. 
Q.  What  is  their  common  name  ? 
A.  They  are  called  *'  armadillot,**  and  also  *'  shield- 
pigs,'*  or  "  hogs  in  armour." 

Q.  Why  do  they  get  these  names  ? 
A.  Because  they  are  covered  with  homy  plates,  like 
the  pieces  of  a  coat  of  mail.    These  plates  consist  of 
a  greater  or  smaller  number  of  bands,  or  pieces  which 
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are  moveable  at  the  joints,  and  the  animals  can  roll 
themselves  into  balls  covered  with  these  for  protection, 
in  the  same  manner  as  the  hedgehog  is  by  its  spines. 

Q.  Are  any  of  them  large  animals  ? 

A.  The  largest  is  about  three  feet  and  a  half  in 
length,  exclusive  of  the  toes.  It  is  covered  with  a 
great  number  of  jointed  bands,  and  has  very  powerful 
claws  on  some  of  its  four  feet.  Some  of  the  species 
are  hairy,  and  have  hairs  even  on  the  horny  plates. 

Q.  Is  there  any  other  genus  with  teeth  ? 

A.  The  Cape  ant-eater,  which  is  a  burrowing  ani- 
mal with  large  pointed  ears  and  a  pointed  muzzle, 
short  feet  and  digging  claws,  but  covered  with  hair, 
and  not  externally  like  the  armadillos. 

Q.  Which  are  the  genera  without  teeth  ? 
.  A.  1.  The  ant-eaiers^  which  have  the  body  covered 
with  hair,. and  the  tongue  very  slender,  capable  of 
being  projected  out  of  the  mouth  and  drawn  in  again ; 
and  being  covered  with  a  viscid  substance,  to  which 
the  ants  and  other  insects  upon  which  the  creature 
feeds  adhere.  The  ant-eaters  are  natives  of  South 
America. 

2.  The  mafwti  which  also  has  a  projecUle  tongue, 
and  the  feet  adapted  for  digging ;  but  it  is  covered 
with  scales  that  overlap  each  other  like  the  tiles  of  a 
house.  It  can  roll  itself  into  a  ball  like  the  armadillos. 
It  is  a  native  of  the  east. 

Q.  Is  not  the  manis  very  like  a  lizard  ? 

A.  In  its  external  appearance  it  bears  a  consider* 
able  resemblance  to  that  class  of  animals;  but  it 
difiers  entirely  in  the  internal  structure,  and  especially 
in  the  suckling  of  its  young. 
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Q.  MThich  is  the  last  class  of  the  toothless  ani- 
mals? 

A.  The  numoireBkda,  or  that  singular  class  that  have 
but  one  posterior  opening. 
Q.  What  are  the  genera  of  these  animals  ? 
A.  There  appear  to  be  two  distinct  genera,  and 
only  one  species  of  each,  for  the  more  minute  dis- 
tinctions that  have  been  noticed,  appear  to  have  an 
accidental  foundation,  if  indeed  any  foundation  at  all, 
in  nature.  Those  genera  are  echidna  and  ormUho' 
rittchug. 

Q.  What  is  the  general  appearance  of  the  ani- 
mals ?  * 

A.  The  shape  of  the  body  and  limbs  of  each  is  not 
unlike  the  same  part  of  a  mole.    The  echidna  has  the 
mouth  drawn  out  into  a  long  tube  or  pipe,  from  the 
orifice  of  which  the  tongue  is  protruded  in  the  same 
manner  as  is  done  by  the  ant-eaters.    The  ornitho- 
rinchus  has  the  mouth  formed  into  a  bill,  not  unlike 
that  of  a  duck,  with  a  very  sensitive  membranous 
edge,  and  the  tongue  is  not  projectile,  like  that  of 
the  other.    The  feet  of  both  are  adapted  for  burrow- 
ing, though,  if  one  may  judge  from  appearance,  the 
echidna  have  their  feet  best  adapted  for  that  purpose. 
Q.  With  what  are  their  bodies  covered? 
A.  The  echidna  with  spines,  which  though,  from, 
the  inferior  size  of  the  animal,  not  nearly  go  large 
as  those  of  the  porcupine,  are  thicker  in  proportion  to 
the  length.    They  are  hollow,  and  sharp  at  the  points, 
so  that  the  animal  cannot  be  touched  without  the  risk 
of  a  wound.    The  omithorinchus  is  covered  with  hair, 
which,  from  the  glossiness  of  its  surface,  appears  to  be 
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Yery  soft ;  but  the  hairs  are  hollow,  edcL  conical,  rery 
much  resembling  the  larger  ones  that  grow  upon  the 
beaver* 

Q.  What  are  their  habits  ? 

A.  The  ornithorinchus  is  aquatic,  and  appears  to 
seek  its  food  in  the  muddy  hollows  of  water  in  the 
same  manner  as  a  duck.  The  echidna  burrow  in  the 
earth,  and  live  upon  insects.  They  are  found  only 
in  New  Holland,  and  are  rare  even  there. 


CHAPTER  Vn. 
Obdek  VI. — Pacuydebmata. 

Q.  What  is  the  meaning  of  that  name  ? 

A.  It  means  thick-skinned, 

A.  Is  that  the  only  character  of  the  order  ? 

A.  That  is  general  to  the  order,  and  the  other 
characters  are  so  varied  that  it  is  convenient  to  sub- 
divide the  order. 

Q.  What  are  those  divisions  ? 

A.  They  arc— 

1.  ProbotcwSana,  or  animals  that  have  prehensile 
trunks,  which  consist  of  the  elephants. 

2.  Pachydermaia,  which  may  include  the  other 
thick-skinned  animals  that  have  divided  hoofs. 

5.  SoUdungtdOy  or  solid,  or  entire  hoofed,  the  hones 
and  the  kindred  races. 

Q.  Is  the  upper  lip  of  no  animal  prehensile  but  the 
proboscis  of  the  elephant  ? 

A.  The  lips  of  all  animals  are  capable  of  taking 
hold  to  some  extent  or  other^  and  that  of  the  rhino- 
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ceros  can  pull  gra« ;  but  the  trank  of  the  elephant  is 
superior  to  them  all,  it  being  a  universal  hand,  indeed 
two  hands,  for  the  animal  can  hold  a  branch  in  a  coil 
of  the  trunk,  and  pull  off  the  leaves  with  the  thumb- 
like  process  at  the  point. 

Q.  Are  the  large  tusks  of  the  elephant,  which  pro- 
ject from  the  mouth  and  furnish  the  ivory  of  com« 
merce,  canine  teeth  ? 
A.  No;  they  are  in  place  of  front  teeth. 
Q.  What  other  teeth  has  the  elephant  ? 
A.  Only  flat-crowned  grinders,  composed  of  alter- 
nate portions  of  ivory  and  enamel,  by  means  of  which 
It  can  browze  vegetable  substances,  even  though  very 
tough ;   but  the  animal  is  incapable  of  biting  or  of 
eating  flesh. 

Q.  Are  there  more  species  of  elephants  than 
one  ? 

A.  There  are  two  living  species,  the  Asiatic  and  the 
African.  Their  native  haunts  are  in  the  forests  of 
south-eastern  Asia,  and  in  Africa,  where  they  live  in 
herds. 

Q.  What  are  the  specific  differences  ? 
A.  TheAsiatic  elephant  is  of  a  larger  size,  has  a  more 
oval  head,  smaller  ears,  and  a  less  elevated  crown  of 
the  head  than  the  African.    The  ridges  of  enamel  in 
the  crowns  of  the  teeth  are  also  more  wavy,  and  there 
is  a  toe  more  upon  each  of  the  hind  feet. 
Q.  What  is  the  size  of  a  full  grown  elephant  ? 
A.^  An  Asiatic  one  of  the  largest  kind  is  about  ten 
feet  high:  the  African  is  less. 

Q.  Is  the  skin  of  the  elephant  impenetrable  as  well 
as  thick  ? 
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A.  No;  for  the  flies  annoy  him  as  much  as  they  do 
any  other  animal. 

Q.  Was  there  never  any  species  of  elephant  hut 
these  two  ? 

A.  There  has  been  one,  a  stronger  animal,  with 
larger  tusks,  and  capable  of  living  in  cold  countries, 
which  inhabited  the  north  of  Asia,  Europe,  and  Ame- 
rica ;  but  it  is  now  extinct,  and  only  the  bones  are 
found. 

Q.  Which  are  the  genera  of  the  pachydermata,  pro- 
perly so  called  ? 

A.  The  chief  ones  are  these — 

1.  Hippopotamus,  A  large  and  unwieldy  animal, 
with  incisors,  canine  and  cheek  teeth,  that  inhabits 
the  larger  rivers  of  Africa.  They  live  upon  the  roots 
of  aquatic  vegetables,  and  also  on  those  by  the  sides 
of  rivers.  They  are  dull  and  sluggish  animals,  but 
ferocious  when  enraged. 

2.  Sut  (the  hogX  of  which  there  are  several  spe- 
cies, and  many  varieties.  One  of  the  most  remarkable 
is  the  babyroussa,  a  native  of  the  east,  which  has  the 
tusks  curled  up  like  horns. 

3.  Phatc<hduBrei  (warty  swine),  the  Ethiopian  boar 
with  fleshy  lumps  on  the  cheeks,  and  the  tusks  round, 
strong,  very  large,  directed  outwards  and  upwards,  and 
presenting  a  very  formidable  appearance.  It  is  in  the 
male  only  that  this  genus  has  the  formidable  tusks  and 
the  shaggy  mane;  the  female  has  the  tusks  in  tha 
form  of  larger  teeth,  and  is  rather  shaggy  all  over. 
The  genus  is  a  native  of  Africa. 

4.  The  pecary^  a  much  smaller  and  and  less  formida^ 
ble  looking  animal  than  the  other.    There  are  two 
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species,  one  about  half  the  sixe  of  a  hog,  and  one  a 
little  larger.  They  are  abundant  in  the  South  Ame- 
rican forests,  and  much  feared  by  the  natives. 

5.  RMnocerot.  Probably  the  largest  land  animal 
after  the  elephant.  It  is  a  clumsy  animal,  with 
wrinkles  or  folds  in  the  skin,  short  thick  legs,  and 
three  toes  upon  each  foot.  It  inhabits  nearly  the 
same  places  as  the  elephant,  but  is  a  duller  animaL 

Q.  Are  there  more  than  one  species  ? 

A.  There  are  three.  The  Indian  with  only  one 
horn  on  the  nose^  and  large  folds  in  the  skin  *,  and  the 
Sumatra,  and  the  African,  generally  with  two  horns, 
and  the  skin  without  folds. 

Q.  Upon  what  part  of  the  rhinoceros  is  the  horn 
atuated  ? 

A.  Upon  the  nose ;  and  it  is  literally  a  hom>  for  it 
is  composed  of  homy  fibres  growing  from  the  skin 
over  a  strong  base  of  bone,  so  that  it  can  hardly  be 
broken,  and  the  severest  blow  that  can  be  struck  with 
it  gives  not  much  pain  to  the  animal. 

Q.  Are  there  any  other  genera  ? 

A.  The  most  remarkable  one  is  the  tapir,  of  which 
two  species  have  been  seen,  one  in  South  America, 
which  is  altogether  of  a  dark  colour;  and  one  in 
Sumatra,  which  has  the  middle  of  the  body  light. 
The  snout  is  very  long  and  moveable,  adapted  for 
poking  in  streams,  by  the  sides  of  which  the  animal  is 
found.  Like  the  common  hog,  it  is  not  very  choice 
in  its  food. 

Q.  Which  are  the  solid-hoofed  pachydermata  ? 

A.  There  are  four  principal  species ;  the  horse,  the 
dziggetai,  the  ass,  the  zebra,  and  the  quagga,  none  '*'' 
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which  arc  natives  of  America.  They  feed  only  on 
yegetables.  They  have  incisive  and  grinding  teeth, 
and  the  males  have  generally  small  canine  ones,  but 
not  the  females. 

Q.  Of  what  country  is  the  dziggetai  a  native  ? 

A.  Of  the  dry  plains  in  central  Asia.  It  is  an  active 
animal,  intermediate  in  size  between  the  horse  and 
the  ass,  but  has  never  been  domesticated. 

Q.  Of  what  country  is  the  quagga  a  native? 

A.  Of  Southern  Africa,  where  it  is  found  in  herds, 
and  often  becomes  the  prey  of  the  lion.  It  resembles 
the  zebra  in  form,  but  the  markings  are  not  so  hand- 
some. 


CHAPTER  VIII. 

OaDKE  VII. — RUMINANTIA. 

Q.  What  is  the  most  general  character  of  that 
order  of  animals? 

A.  That  from  which  the  class  is  named, — rumi- 
nating or  chewing  the  cud. 

Q.  What  does  that  mean  ? 

A.  These  animals  have  four  stomachs.    Firstj  the 
paunchy  which  is  a  mere  receptacle  for  the  food  in  a 
rude  state ;  secondly,  the  kin^i  hoody  which  is  honey- 
combed on  the  inner  surface,  and  into  which  the 
drink  of  the  animal  passes  at  once,  while  the  food 
passes  by  degrees;  thirdly,  thetripe^  or  manypUes, 
which  contains  a  great  number  of  folds;  and,  fourthly^ 
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the  redf  which  more  nearly  resembles  the  tingle  tto* 
mach  of  other  animali. 

Q.  But  that  does  not  explun  what  is  meant  by 
niminating  ? 

A.  It  is  necessary  for  it.    The  first  stomach  is  a 
mere  reservoir  for  the  food,  and  the  second  is  one 
for  drink,  and  for  mingling  that  more  or  leu  with  the 
food  (in  some  genera,  as  the  camel,  there  are  cells 
in  which  a  supply  of  water  can  be  contained,  and  dis- 
chai^ged  from  time  to  time  into  the  second  stomach). 
The  food,  as  taken  into  the  stomach,  is  not  chewed; 
but  when  the  animal  has  taken  enough,  and  it  begins 
to  pass  into  the  second  stomach,  it  is  thence  returned 
to  the  mouth  mixed  with  a  portion  of  the  drink,  and 
when-sufficienUy  bruised  by  the  grinders,  it  is  swal- 
lowed a  second  time,  passes  into  the  second  and  third 
stomachs,  and  is  digested  in  these.    This  return  to 
the  mouth,  for  the  purpose  of  being  digested,  is  rumi« 
Dating  or  chewing  the  cud ;  and  if  the  animal  be  in 
health,  the  food  returns  to  be  chewed  unaltered,  and, 
of  course,  without  any  offensive  smell. 
Q.  Are  the  ruminantia  numerous  ? 
A.  They  are ;  and  they  are  of  all  animals  the  most 
Qseful  to  man.  They  find  him  food  and  clothing;  they 
cany  him  and  his  burdens,  and  they  do  his  work. 
Q.  'Which  are  some  of  the  races  ? 
A.  Xhe  most  remarkable  ones  are — 
1.  The  camel  tribe,  containing,  the  camel  with  two 
lamps  on  the  back,  and  the  dromedary  with  one — 
these  have  the  feet  much  padded,  and  small  nails  or 
boofs  on   the  two  toes ;  and  the  lama,  the  guanaco, 
tbe  paco,    the    vicugar,   the    chilikuque,   and    the 
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huemel,  all  without  lumps  on  the  back,  smaller  than 
the  others,  and  natives  of  South  America,  as  the 
others  are  of  Asia. 

2.  Musks,  smaller  animals,  some  of  them  secreting 
a  perfume,  have  the  hoofs  divided,  found  only  in  Asia 
in  mountainous  places. 

5.  Deer,  the  male  have  horns  mostly  branched  or 
palmated.  Very  numerous,  and  found  in  all  lati- 
tudes.    Generally  fleet  and  timid. 

4.  Giraffe,  or  cameleopard,  only  one  known  species, 
remarkable  for  the  height  of  the  shoulders  and  head. 

5.  Antelopes,  very  many  species,  all  of  them  fleet, 
and  many  of  them  very  handsome  animals.  Chiefly 
inhabit  Asia  and  Africa ;  some  in  Europe.  The  Ame- 
rican genera  or  species  a  little  doubtful. 

€,  Goats,  species  not  so  numerous  as  the  antelopes, 
but  individuals  very  abundant. 

7a  Sheep,  of  which  there  are  many  varieties. 

8.  Oxen,  of  which  there  are  many  species,  includ- 
ing buffaloes,  bisons,  and  a  number  of  others. 

A.  Are  these  all  the  genera  ? 

Q.  Not  nearly :  a  mere  list  of  them  would  fill  a 
considerable  volume. 

Q.  What  is  to  be  observed  of  the  order  generally  ? 

A.  That  the  flesh  of  all  may  be  eaten;  that  many 
of  them  furnish  milk,  butter,  and  cheese;  that  in 
most  states  of  society  they  have  formed  a  large  por* 
tion  of  the  wealth  of  man. 

Q.  Are  there  any  fossile  ruminantia  ? 

A.  Yes,  especially  of  the  larger  deer. 
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CHAPTER  IX. 

OaDEB  Vni. — C£TACEA« 

Q,  What  do  yoa  understand  by  cetacea  ? 
A.  Animals  which  have  the  structure  and  habits  of 
whales. 
Q.  What  are  their  leading  characters  ? 
A.  They  have  red  and  warm  blood,  breathe  atmo- 
^herical  air,  and  suckle  their  young;  but  they  have 
the  fore-extremities  formed  into  swimming  paws,  and 
the  bind  ones  into  a  tail  bearing  some  resemblance  to 
that  of  fishes. 
Q.  Then  they  are  all  inhabitants  of  Uie  sea? 
A.  They  are  all  inhabitants  of  the  water;  but  some 
of  them  are  found  in  rivers,  and  they  quit  the  water 
for  the  purpose  of  grazing  in  the  meadows. 

Q.  And  do  these  belong  to  the  same  order  as  the 
whales  ? 

A.  Properly  speaking  they  form  a  sort  of  sub-order. 
They  are  animals  which  with  some  of  the  habits  of 
the  whales,  live  by  bruising  vegetable  matter.  They 
have  been  called  sea-cows,  sea-horses,  mermaids,  and 
other  names,  and  strange  stories  have  been  told  re* 
specting  them. 

Q.  And  is  there  no  foundation  for  the  numerous 
stories  of  the  mermaids  ? 

A.  No  better  than  there  is  for  the  centaurs,  the  men 
without  heads,  or  any  of  the  fabled  monsters  of  anti- 
quity. 

Q.  Which  are  the  animals  to  which  you  allude  ? 
A.  The  manatit  or  lamanUnSf  the  dugong^  and  the 
tteUere* 
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Q.  Where  do  the  lamantini  inhabit  ? 

A.  The  great  Tivers  of  tropical  America  and  Africa, 
which  empty  themselves  into  the  Atlantic,  particularly 
the  river  Amazon,  where  they  are  found  in  great  num- 
bers, and  many  hundreds  of  miles  from  the  sea. 

Q.  By  what  name  is  the  animal  known  in  South 
America? 

A.  The  descendents  of  the  Spaniards  call  it  vaca 
marina,  or  sea-cow. 

Q.  Is  it  a  large  animal  ? 

A.  When  full  grown  it  is  about  twelve  feet  in  length, 
and  nine  or  ten  in  circumference,  though  it  is  some- 
times said  to  attain  the  length  of  twenty  feet. 

Q.  What  is  its  appearance  ? 

A.  It  is  a  clumsy  animal,  of  a  brown  colour,  with 
the  skin  generally  naked,  but  having  a  few  grey  hairs 
about  the  upper  lip.  The  head  is  very  large,  and  but 
that  the  upper  lip  is  divided,  the  muzzle  has  some 
slight  resemblance  to  that  of  an  ox. 

Q.  Why  is  it  called  manati  or  lamantin  ? 

A.  From  the  fancied  resemblance  of  the  swimming 
paws  or  fore-extremities  to  hands. 

Q.  And  are  they  not  like  hands  ? 

A.  They  are  not,  any  farther  than  having  fingers 
within  the  skin  that  supports  the  fins. 

Q.  Are  they  not  adapted  for  motion  on  land  as  well 
as  in  the  water  ? 

A.  They  are  partially  so,  as  two  of  the  fingers  on. 
each  paw  have  nuls  or  claws;  but  the  motion  on  land 
is  waggling  and  unweildy. 

Q.  What  is  the  character  of  the  hinder  extremis 
ties? 
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^  Hey  are  formed  into  ft  loit  of  iwimmiiig  tailt 
iotenoediate  in  £bnn  between  thoM  of  the  seal  and 
the  whale,  or  cetacea,  properly  lo  called. 
Q.  What  are  the  habits  of  the  iamantin  ? 
A.  It  is  a  very  peaceable  animal,  and  resembles  the 
ramioating  land  animals  in  living  in  herds,  and  it 
feeds  exclusively  upon  v^etables. 
Q.  Is  iu  flesh  eatable? 

A  It  is  eaten,  and  tastes  something  like  veal*    The 
hi  too,  which  covers  the  whole  flesh,  under  the  skin, 
like  the  blubber  of  the  whale,  yields  a  conuderable 
quantity  of  oil* 
Q.  Is  the  African  Iamantin  like  the  American  ? 
A.  It  is  rather  smaller,  has  the  head  more  broadened, 
the  eyes  smaller,  a  nail  or  claw  upon  each  finger  of 
the  swimming  paws,  and  its  colour  inclining  to  lilac. 
Q.  What  is  iu  food  ? 

A.  Like  that  of  the  other  it  is  wholly  vegetable,  and 
found  chiefly  on  the  banks  of  the  rivers. 
Q.  Where  does  the  dugong  inhabit. 
A.  The  Indian  Ocean,  near  the  Malay  peninsula, 
and  Its  name  is  derived  from  the  Malay  language. 
Q-   Has  it  any  peculiarities  of  character  ? 
A.  It  has  many.    The  upper  lip  hangs  in  flaps  on 
each  side  of  the  mouth,  and  the  lips  are  beset  with 
homy  processes,  by  means  of  which  it  is  enabled  to  tear 
the  sea-weed,  on  which  it  feeds. 
Q.  la  it  a  large  animal  ? 

A.  It  is  not  so  large  as  the  Iamantin,  the  largest 
mentioned  not  being  above  eight  feet  in  length. 
Q^  Is  it  used  as  food  ? 

A.  Yes,   and  considered  a  great  delicacy  by  the 
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eastern  people.    Its  natural  history  is  not,  however, 
very  clearly  defined. 

Q.  Has  the  dugong  tusks  ? 

A.  Yes,  it  has  tusks  of  considerable  size,  of  the 
finest  ivory,  of  which  the  Malays  and  other  eastern 
nations  often  make  handles  to  their  knives  and  -dag- 
gers. 

Q.  Where  is  the  ttellere  found  ? 

A.  In  the  northern  parts  of  the  Pacific  Ocean,  near 
the  American  shores,  but  its  history  is  rather  obscure. 

Q.  Is  there  any  thing  particular  about  it  ? 

A.  If  the  descriptions  that  have  been  given  can  be 
relied  on,  it  is  one  of  the  most  singular  of  animals, 
more  especially  in  its  covering. 

Q.  In  what  does  that  singularity  consist  ? 

A.  It  is  said  to  be  covered  with  a  bark  of  tubes  or 
fibres  of  a  homy  consistency,  perpendicular  to  the 
skin,  and  forming  a  crust  about  an  inch  in  thickness, 
which  shields  the  animal  with  a  natural  coat  of  mail, 
which  is  flexible,  and  at  the  same  time  very  difficult  to 
be  penetrated.  . 

Q.  Is  there  not  said  to  be  also  some  peculiarities  ia 
the  teeth  ? 

A.  Yes,  the  teeth  are  said  to  consist  of  a  plate  in. 
each  jaw,  which  is  not  set  into  sockets  in  thejaw- 
bone,  but  fastened  to  it  by  an  elastic  matter.  The  fici 
of  the  tail  is  also  said  to  be  very  broad,  in  the  form  o£ 
a  crescent,  and  terminating  in  a  horn  or  spine  at  each 
extremity. 

Q.  On  what  does  it  feed  ? 

A.  On  sea-weeds ;  and  it  is  not  known  to  come  oa    ^y 
shore  to  graze  like  the  lamantins.  h  ]. 
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Q.  And  those  amnmls  which  you  have  mentioned 
do  not  belong  to  the  cetacea,  or  whale  tribe,  poperiy 
so  called  ? 

A.  They  do  not.  They  are  a  peculiar  race,  and  the 
most  remarkable  character  that  we  know  of  in  them 
is  that  they  are  the  only  aquatic  aniaials  that  graze, 
and  at  the  same  time  have  the  extremities  fitted  for 
swimming. 

The  Cstacsa  PaoPBm. 

Q,  Are  these  an  interesting  order  of  animals  ? 
A.  They  are.     Some  of  them  are  the  largest  of 
Hying  creatures,  and  among  the  most  valuable  toman. 
Hence  they  are  sought  for  in  the  most  dangerous  seas, 
and  by  the  longest  voyages. 
Q.  Are  they  numerous  ? 

A.  They  are^  so  much  so  that  it  is  convenient  to 
divide  them  into  four  sub-orders. 
Q,  What  are  the  characters  of  these? 
A.  They  are  ^ 

Mdeniaiay  or  toothless  whales. 
JPr€ederUaUe,  or  those  that  have  teeth  in  the  upper 
jaw  only. 

SubdenUd€B,  or  those  that  have  teeth  in  the  lower 
jaw  only;  and, 

AmbidentaUe^  or  those  that  have  teeth  in  both 
jaws. 

Q.  Have  the  sub- orders  all  some  common  characters  ? 

A.  They  have.    The  bead  is,  generally  speaking,  ex- 

eeedingly  large,  the  eyes  small,  the  neck  short,  the 

bones  and  muscles  so  covered  with  fat  that  the  skeleton 
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has  little  influence  on  the  shape  of  the  animal.  The 
swimming  paws  contain  the  same  number  of  bones  as 
the  human  arm  and  hand,  but  they  are  concealed  in 
the  fin ;  and  the  hinder  extremities  are  formed  into  a 
tail,  the  lobes  of  which  are  horizontal,  and  not  vertical 
like  those  of  fishes,  and  that  tail  is  among  the  most 
powerful  of  animal  instruments — the  muscles  that  move 
it  being  of  very  great  strength  and  peculiar  structure, 
80  that,  though  it  does  not  lay  hold,  it  is,  in  some  of 
the  species,  as  mobile  as  the  proboscis  of  the  elephant.  - 

Q.  In  what  does  that  appear? 

A.  In  the  tremendous  blows  which  those  whales 
that  have  no  other  weapons  of  defence,  can  strike 
with  their  tails.  They  can  cut  the  strongest  boat 
asunder,  project  it  many  feet  into  the  air,  or  many 
fathoms  under  water,  by  what  seems  to  them  an  ordi- 
nary effort. 

Q.  Does  it  appear  also  in  the  rate  of  their  motion  ? 

A.  Yes,  it  is  calculated  that  a  whale  can  swim  about 
five  hundred  miles  in  a  day,  not  only  without  fatiguing 
itself,  but  absolutely  enjoying  itself,  and  eating  its 
food  as  it  dashes  along. 

Q.  Is  the  tail  which  gives  them  so  rapid  a  motion 
of  large  dimensions  ? 

A.  The  breadth  of  that  of  the  large  ones  across  the 
lobes  is  about  twenty  feet. 

Q.  Are  their  senses  acute  ? 

A.  Not  generally.    The  eyes,  though  very  perfect 
in  their  formation,  are  exceedingly  small,  and  so  situ* 
ated  in  many  of  the  species  that  they  can  hardly  see 
before  them,  from  the  great  quantity  of  fat  or  blubber 
with  which  they  are  covered;  they  do  not  appear  t^ 
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hare  much  sense  of  touch ;  and  their  organs  of  hearing 
and  smell  are  imperfect. 

Q.  What  appears  to  be  the  use  of  the  great  quantity 
of  fat  or  blubber  ? 

A.  It  enables  them  to  preserve  the  heat  of  their 
bodies  in  the  cold  seas  through  which  they  range. 
Q.  What  is  the  food  of  whales  ? 
A.  That  depends  upon  the  structure  of  the  teeth, 
and  forms  part  of  the  particular  history  of  the  sub- 
orders. 

I.  EderdaUs^toothku  whales. 

Q.  How  are  these  divided  ? 

A.  Into  two  genera,  baUgtue,  or  those  that  have  no 
fin  on  the  back,  and  bakenoptera^  or  those  that  have ; 
and  there  are  usually  reckoned  two  species  of  each. 

Q.  Where  do  they  inhabit  ? 

A.  Chiefly  in  the  more  northerly  parts  of  the  Atlan- 
tic, vrhich  are  called  the  Greenland  seas. 

Q.  Which  are  the  species  of  baUsruF? 

A.  Sakena  mysticetugf  the  black  whale,  or  common 
Greenland  whale;  and  baUsna  nord^aper,  the  Iceland 

whale. 
Q.  What  is  the  Greenland  whale? 
A.  It  18  among  the  largest,  and  at  the  same  time  the 
most  valuable  of  animals ;  many  vessels  are  fitted  out 
ih>in  the  ports  of  Britain,  and  other  countries,  for  the 
purpose  of  capturing  it  among  the  northern  ice. 
Q.  What  are  its  dimensions  ? 
A.  The  ancients  mention  whales  of  the  length  of 
iK)0  or  900  feet;  which  are  in  all  probability  exagge- 
rated;   but  in  the  early  stages  of  the  wbale-fisherv 
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there  are  authendcated  accounts  of  individaals  90  or 
100  feet  long. 

Q.  Are  so  large  ones  not  met  with  now  f 

A.  No.  The  largest  that  are  now  caught  seldom 
measure  more  than  sixty  feet  in  length  and  £acty  round 
the  body. 

Q.  What  may  be  the  cause  ? 

A.  The  fishery  has  been  pursued  with  so  much 
ardour  that  the  large  ones  have  been  captured  and  the 
numbers  thinned. 

Q.  What  is  the  colour  of  the  whale? 

A.  The  upper  part  is  black,  the  under  part,  forward, 
is  white,  and  backward,  black;  the  skin,  when  the 
animal  is  healthy,  is  smooth  and  shining. 

Q.  What  is  the  position  of  the  whale  on  the  water? 

A.  It  swims  with  the  body  partially  above  the 
surface,  but  with  the  mouth  under  it ;  and  it  is  said  to 
sleep  in  the  same  position ;  but  it  often  plunges  to  the 
bottom,  although  it  soon  comes  up  again  to  breathe. 

Q.  And  can  they  breathe  at  the  surface  with  the 
mouth  under  water  ? 

A.  They  can.  They  have  the  nostrils  so  placed 
that  while  the  mouth  is  wholly  under  water  they  can 
breathe  with  ease ;  and  there  is  no  immediate  con* 
nection  between  the  mouth  and  the  windpipe. 

Q  What  is  the  character  of  the  mouth  ? 

A.   It  is  immensely  large, — so  wide  that  seversd 
men  could  stand  upright  in  it ;  and  it  is  adapted  for 
catching  food  without  closing,  as  the  mouths  of  most 
•animals  do. 

Q.  How  is  that  eflfected  ? 

A.  There  are  plates  ^f  baleen  or  whalebone  th^t 
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descend  at  tbe  tideB»  and  rest  upon  the  tongue,  having 
the  one  edge  furnished  with  a  fringe.    As  the  animal 
moves  along  open  mouthed  a  current  of  water  passes 
through  these  crevices,  and  with  it  the  food,  which  is 
entangled  as  in  a  net. 
Q.  And  does  the  water  pass  into  the  throat  ? 
A.  No.    A   portion,    carrying  with  it  the  food, 
passes  close  to  the  entrance,    is  received  into  two 
cavities  in  the  head;  from  which  it  is  occasionally 
fpouted  with  great  force   through  the  spiracles  or 
blow  holes. 
Q.  And  the  whale  cannot  bite  them  ? 
A.  It  cannot,  nor  swallow  a  substance  much  larger 
than  a  herring. 

Q.    Then  the  whale  could  not  have  swallowed 
Jonah  ? 

A.  The  Greenland  whale  could  not,  and  besides,  it 
is  not  an  inhabitant  of  the  seas  where  he  sailed;  but 
there  are  other  whales  that  can  swallow  objects  much 
lai^r  than  a  man. 
Q.  Are  many  parts  of  the  whale  useful  ? 
A.  The  fiit  for  oil;  the  whalebone  of  the  mouth 
for  many  purposes ;  the  jaw-bones  and  ribs,  for  tim- 
ber in  the  northern  countries ;  and  the  flesh  in  the 
same  for  food. 

Q.  What  is  the  value  of  a  whale  ? 
A.  A   full- sized  one  is  worth  about  a  thousand 
ponnds. 

Q.  How  are  whales  captured  ? 
A.  They  are  struck  with  harpoons,  which  are  barbed 
darts  of  iron  to  which  lines  are  fastened ;  and  when 
Che    animal  is  exhausted  by  running  and  plunging. 
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which  it  often  does  to  a  very  great  depth,  it  is  finished 
by  spears  and  lances. 

Q.  What  are  the  general  characters  of  the  Iceland 
whale  ? 

A.  It  is  grey  and  mottled,  has  more  white  on  the 
under  part,  is  more  slender  and  active,  more  difficult 
to  capture,  and  lessyaluable  than  the  common  whale. 

Q.  Which  are  the  bakenoptera  ? 

A.  The  gibbar,  or  fin-fish,  which  has  a  remarkable 
fin  on  its  back,  and  the  beaked  whale,  which  has  a 
lengthened  and  pointed  mouth.  They  have  but  little 
either  of  fat  or  of  whalebone.  The  last  species  is  never 
so  long  as  thirty  feet ;  and  it  is  occasionally  met  with 
in  the  British  seas. 

2.  TjwdentcttcB — toothed  above, 

Q.  Which  are  these  ? 

A.  The  narwhals,  which  are  remarkable  for  a  long 
twisted  ivory  tooth  that  projects  firom  the  upper  jaw. 
They  yield  fine  oil,  and  the  tooth  is  valuable. 

Z,  Subdcntata—toot/ied  below. 

Q.  Which  are  these? 

A.  The  cachalots  or  spermaceti  whales,  of  which 
the  species  are  the  great-headed,  the  blunt- headed, 
and  the  small- eyed. 

Q.  What  are  their  characters  ? 

A.  They  are  larger  than  any  of  the  common  whales 
that  are  now  met  with,  and  they  are  very  active  and 
voradous,  ranging  over  all  seas,  and  feeding  upon  large 
fish.    A  shark  twelve  feet  long  has  been  found  entire 
in  the  stomach  of  a  cachalot.     The  blunt-headed  is 
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the  most  valuable  inhabitant  of  the  iea»  for  oil  and  for 
spermaceti. 

Q.  What  u  ^>ermaoeti? 

A.  Crystallized  fat,  but  convertible  into  pure  oil. 

Q,  In  what  seas  is  the  spermaceti  whale  found  ? 

A.  Its  range  is  much  greater  than  that  of  the  com- 
mon whale,  but  it  is  chiefly  fished  for  in  the  Pacific ; 
and  hence  the  fishing  for  it  u  called  the  South  Sea 
fishing. 

Q.  And  where  is  the  common  whale  principally 
found  ? 

A.  In  the  northern  parts  of  the  Atlantic,  close  by 
the  Polar  ice,  and  often  in  the  bays  or  openings  of 
that  ice. 

Q.  What  appears  to  be  their  chief  attraction  to 
these  places  ? 

A.  They  are  understood  to  be  attracted  by  the 
green  water,  which  is  remarkable  in  that  part  of  the 
ocean. 

Q.  To  what  is  the  green  colour  owing  ? 

A.  To  the  vast  number  of  little  animals  of  the  mel- 
luscous  or  crusted  tribes  that  are  contained  in  it. 

Q.  And  do  these  form  the  food  of  the  whales  ? 

A.  It  is  understood  that  they  do.  They  enter  the 
vast  opening  of  the  mouth,  as  the  animal  swims  along> 
and  are  entangled  in  the  fringes  of  the  baleen,  or 
whalebone,  as  in  a  net 

Q.  And  do  not  the  spermaceti  whales  feed  in  that 
manner? 

A.  No;  they  can  bite  or  swallow  large  fishes;  and 
all  their  habits  are  muchmore  ferocious  than  those  of 
the  common  whales. 
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Q.  Is  the  capture  of  them  attended  with  more 
danger  ? 

A.  Of  course  it  is,  though  there  are  not  so  many 
dangers  from  the  ice,  as  in  the  north,  or  Greenland 
fishing. 

4.  Ambidentatce'^teeth  in  both  jaws, 

Q.  Which  are  the  animals  of  that  order  ? 

A.  The  dolphin,  of  which  there  are  several  species ; 
and  the  piked  whale,  which  has  the  most  singularly 
pointed  and  small  teeth  on  the  palate. 

Q.  Which  are  the  dolphins  ? 

A.  1.  The  porpoise,  about  six  feet  long,  very  thick, 
and  destructive  of  salmon  and  other  fish. 

2.  The  dolphin,  about  ten  feet  long.  It  is  not  the 
dolphin  of  the  Straits. 

5,  The  grampus,  a  very  voracious  animal,  about 
twenty-five  feet  long. 

4.  The  sea-sword,  about  the  same  size,  and  yet  more 
voracious.    Attacks  the  common  whale. 


THE   END. 
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CATECHISM  OF  ZOOLOGY. 

PART  II. 

ORNITHOLOGY,  ob  BIRDS. 


INTHOBUCTION. 

Q.  What  is  the  Natural  History  of  Birds  called  ? 
A.  OaKiTHOLOGYy  from  the  Greek   *0^i^o  "  of  a 
bird/'  and  T^oyog,  "  the  explanation,  or  knowledge." 
Q.  What  is  a  bird  ? 

A.  A  warm>blooded  animal,  with  a  double  heart,  a 
back- bone,  and  four  extremities  like  the  mammalia; 
but  walking  only  on  the  hinder  extremities,  having  the 
fore  ones  adapted  for  motion  through  the  air,  the 
mouth  with  homy  mandibles,  the  body  covered  with 
feathers,  and  produced  from  ^gs. 
Q.  Is  not  flying  a  sufficient  character  for  a  bird  ? 
A*  No;  there  are  some  kinds  of  birds  that  cannot 
fly ;  and  there  are  many  insects,  some  reptiles,  some 
mannmalia,  and  even  some  fishes  that  can  fly. 
Q.   Is  there  any  thing  curious  about  birds  ? 
A.  Yes;  though  their  mouths  be  much  less  like  the 
human  mouth  than  the  mouths  of  the  mammalia  are, 
they  have  natural  songs,  can  be  taught  music,  and 
sven  to  speak. 
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Q.  What  are  the  |)rinoipal  dmsi<m8  of  the  sci^iice 
of  Ornithology  ? 

•  A.  The  structure  of  birds,  their  habits,  and  the 
classification  of  them,  and  the  description  of  the 
dilPerent  species. 

Part.  I. — Stbuctukk  op  Bikos. 

Q.  What  are  the  principal  parts  of  which  a  bird  is 
composed  ? 

A.  A  skeleton  of  bones  for  the  support  of  the  other 
parts ;  muscles  for  motion ;  nerves  for  sensation ; 
organs  of  the  senses ;  a.  heart  and  circulating  system  ; 
lungs  for  breathing;  organs  of  nourishment ;  a  skin, 
with  its  covering ;  and  organs  of  defence  or  destruc- 
tion. 

Sect.  I. — Bones  of  Birds. 

Q.  Of  what  parts  tote 'the  skeletons  of  birds  com- 
posed? 

A.  They  have  some  resemblance  to  those  of  the 
mammalia. 

Q.  In  what  do  they  differ? 

A,  One  very  remarkable difitonce  is. that  the  tliiok 
bones  of  btfds  are  hollow,  and  have  opeoiiig^  in  then 
to  admit  aie. 

Q.  Does  not  that  wericen  the  bones  ? 

A.  No;  they  are  stronger  than  if  di^  had  been 
loUd  with  the  same  qtianti^  of  matter,  eapteially  if 
they  be  round  or  cylUidrieal;  and  they  aTQ  mvch 
lighter,  and  conseqaently  buBden  the  biid  iesi  wiieii 
it  flies. 


Q'  Bol  af«  Ml  (lit  liilei  of  dbem  Ikbla  to  be 
squeezed  together  ? 

A.  That  ifl  prevented  by  little  ties  of  bone,  that 
unite  the  tides  across  the  openiag ;  and  these  afe 
nicely  adi^ted  to  the  pressure  that  the  bone  may  hare 
tobc»r. 

Q.  Is  there  any  pecnliaiity  in  the  back  bone  of 
lords? 

A,  Yes ;  the  part  forming  the  neck  consists  of  more 
vertebrse,  or  joints,  than  in  the  mammalia;  it  admits 
of  more  motion,  and  the  rest  of  the  back4>one  ad- 
mits of  less, 

Q.  Does  tha^  answer  any  important  purpose,  to 
them? 

A.  It  does.  As  the  bird,  whether  walking  or  flying, 
is  supported  i:^on  only  one  pair  of  its  extremities — 
the  feet  on  the  earth,  and  the  wings  in  the  air — it  has 
a  firmer  support  to  the  pah:  of  extremities  that  are  in 
uaa;  while  the  greater  flexilnlity  and  length  of  the 
neck  gives  a  greater  range  to  the  beak  or  bill. 

Q.  Is  there  any  thing  peeulilur  in  the  bones  of  the 

1^? 

A,  Yes;  the  bone  thtit  is  usually  called  the  thigh,  is 
hk  reality  t^e  leg ;  and  that  whitfh  is  usually  called  the 
leg,  is  the  ier«Ks,  or  foot. 

Q.  The  diyided  part  of  the  fbot  is  then  really  the 
toes? 

A.  Wcotitte  it  ia. 

.Q»  Wbtift  is  Mnerkfeble  in  Hm  hend  of  birds  ? 

A.  The  skiill  is  small;  tiiemdimenttf^ jaw^J)bnes 
«fiitosMA  ^th  Mf»r  theire  •  atre  d^  teMt  ahdUie 
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mandibles  are  connected  by  a  peculiar  bone,  wh^ch 
allows  of  great  opening  to  the  bill  or  beak. 

Q.  Are  there  any  peculiarities  in  the  bones  of  the 
under  part  of  a  bird  ? 

A,  There  are,  in  the  merry-thought,  which  sejpa- 
rates  the  clavicles,  or  collar-bones;  in  the  breast-^ 
bone;  and  in  the  situation  of  the  nbs. 

Q.  What  is  peculiar  in  the  merry- thought  ? 

A.  In  birds  of  powerful  wing  and  rapid  flight — is  in. 
eagles — it  is  a  strong  circular  arch ;  while  in  feeblef 
birds- it  fs  angular  and  weak. 

Q.  What  is  peculiar  in  the  breast>bone  9 

A,  It  is  very  mueh  extended,  atid  has  ft  keel  in  tlie 
middle,  for  supporting  the  large  muscles  on  the 
breast  that  nioves  the  wings.  ^  ^ 

Ql  Is  there  any  difference  in  the  keel? 

A.  Birds  that  use  their  wings  much,  have  it  verj^ 
^eep,  and  it  deepens  towards  the  front ;  while  in  thos^ 
^at  fly  little,  of  creep  along  the'  bark  Of  trees  and 
other  surfaces,  have  the  keel  flat. 

Q.  What  is  there  with  regard  to  the  ribs? 

A.  In  birds  of  flight,  the  ribs  are  thrown  fofwal^d; 
while  in  water-birds  they  reach  back,  by  angular  beiid- 
ings,  almost  to  the  tail.  - 

Q.  What  is  the  object  of  these  differences? 

A.  In  birds  of  rapid  flight,  the  throwing  forward  of 
the  bones  gites  them  more  strength  against  the  aii*,  ts 
they  cleave  their  way  through  it^  and  the  backward 
ribs  protect  the  hinder  pai't^  of  water-fowl  ft6m  £he 
pressure  of  the  water. 

Q.  Is  thea^  any  other  thing  peeuliar  in  die  skele* 
tons  of  birds? 
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A.  Yes ;  the  most  powerful  birds  have  the  laigest 
and  strongest  bones,,  especially  the  breast>bone  and 
the  extremities.  An  owl  and  a  hawk  may  appear 
apally  large,  and  weigh  the  same,  and  yet  the  breast* 
bone  of  the  owl  may  not  be  one-fourth  the  size  of  that 
of  the  hawk. 

Sect.  II. — Moscles  or  Biaos. 

Q,  What  are  the  characters  of  the  musdet  of 
birds  ? 

A.  They  contain  less  blood  in  their  substaBce,  and 
endure  longer  fatigue  than  those  ci  the  mammalia  $ 
but  they  yary  very  much  with  the  diffisrent  species. 
Q.  What  are  some  of  the  leading  dlfltonces  f 
A.  Birds  that  continue  much  and  long  upon  the 
wing,  have  the  muscles  on  the  breast  large,  in  propor- 
tion to  those  on  the  hinder  extreniities;  those  which 
run^  but  do  not  fly,  have  the  ones  behind  largest ;  and 
those  that  spend  equal  portions  of  their  time  in  the 
air,  and  on  the  wipg,  and  on  the  grpund,  have  them 
nearly  alike^  or  iji  equal  strength. 

Q*  Which  muscles  of  the  wings  are,  in  general,  the 
laciest? 

A«  Those  that  move  the  whole — that   is»  those 
which  are  on  the  breast, 

Q,  Are  there  any  cases  in  which  the  muscles  of  the 
other  parts  of  the  wing  are  more  than  usually  strong  ? 
A.  Yes ;  birds  that  strike  with  the  wing  have  the 
p9^icoIar  muscles  very  strong. 

Q.  What  are  the  particular  portions  of  the  wing  ? 
A*  The  wing  is  in  its  bones  a  sort  of  arm  a^d  band, 
although  these  be  enclosed  in  one  skin. 

B  5 
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Q.  What  parts  of  the  wing  bear  this  analogy  ? 

A.  The  shoulder-bones,  which  are  imbedded  in  the 
muscles  that  raise  the  wing ;  the  humerus,  which  an- 
swers to  the  arm  above  the  elbow,  and  has  the  most 
powerful  motion;  then  there  is  a  fore-arm  of  two 
bones,  a  wrist,  a  hand,  and  two  fingers,  the  one 
consisting  of  two  sets  of  bones,  and  the  other  of 
one. 

Q.  is  there  any  thing  resembling  a  thumb  in  the 
wing  of  a  bird? 

A.  Yes,  there  is  a  sort  of  thumb  that  supports  the 
bastard-wing;  and  in  some  birds  there  is  a  sort  of 
nail  or  claw  upon  it. 

Q.  Are  there  any  differences  in  the  muscular  struc- 
tures of  the  legs  of  birds  ? 

A.  Yes,  to  answer  three  functions,  which  birds  per- 
form with  their  feet* 

Q.  What  are  those  three  functions  ? 

A.  They  may  be  described  as,  simply  walking  and 
running;  clutching  or  perching,  by  drawing  the  toes 
together ;  and  swimming,  by  working  the  leg  much  in 
the  same  manner  as  an  oar,  expanding  the  toes  when 
the  foot  strikes  the  water,  and  contracting  them  when 
the  foot  is  drawn  through  the  water. 

Q.  Is  there  not  a  fourth  function  ? 

A.  Hopping  may  be  considered  as  a  sort  of  fourth 
one. 

Q.  How  is  it  performed  ? 

A.  The  body  of  the  bird  is  thrown  upwards  and 
forwards,  by  a  sudden  contraction  of  the  toes ;  and 
many  birds,  when  they  take  wing,  perform  an  opera« 
tion  of  that  kind. 
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Q.  What  b  requisite  for  die  performance  of  that 
operation  ? 

A.  Hie  bird  must  have  a  back  toe  of  considerable 
power ;  a  swimming  bird  could  not  hop. 

Q.  Then  what  does  the  term  **  swan-liopping" 
mean? 

A.  It  means  **  swan-t^Tprng" — that  is,  taking  swans  np. 

Q.  In  simple  walking,  what  muscles  must  be  the 
strongest? 

A.  Those  that  move  the  foot-bone  of  the  leg. 

Q.  And  in  a  clutching-foot^such  as  that  of  a  hawk 
or  eagle  ? 

A.  Those  that  draw  the  claws  together,  and  those 
that  extend  the  leg,  as  the  feet  of  these  birds  strike  as 
well  as  clutch. 

Q.  Which  are  the  most  powerful  muscles  in  a 
perching-foot—such  as  that  of  a  parrot  ? 

A.  Those  that  draw  the  toes  together;  the  ones 
that  spread  the  toes,  and  move  the  feet  in  walking,  are 
very  weak,  and  therefore  such  birds  walk  with  diffi- 
culty. 

Q.  Where  are  the  muscles  of  the  clutching-feet 
seated? 

A.  They  are  seated  on  the  tibia^  or  leg-bone  ? 

Q.  And  is  there  any  greater  protection  to  them 
than  to  the  legs  of  other  birds  ? 

A«  They  are,  generaUy  speaking,  better  defended 
by  feathers. 

'    Sect.  III.^— Senses  ot  Bird6. 

'Q.  Have  birds  five  senses,  the  same  as  the  mam- 
xncdia? 
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A.  It  ifl  undemtood  that  they  have  in  all  cases, 
though  the  sense  of  taste  is  probably  not  very  delicate, 
and  that  of  touch  is  limited. 

Q«  By  what  is  the  flense  of  tpuch  limited  ? 

A.  By  the  body  being  covered  with  feathers,  and  the 
legs  by  horny  plates. 
.  Q.  But  may  they  not  feel  in  the  feathers  ? 

A.  Not  in  the  feathers^  because  th^  are  not  fiir- 
nished  with  nerves ;  but  they  may  feel  through  the 
medium  of  the  feathers,  just  as  man  and  other  mam- 
malia feel  through  the  medium  of  the  hair. 

Q.  What  species  of  feeling  is  that  ? . 

A.  Tickling,  if  the  application  be  gentle;  and  pain, 
if  it  be  severe. 

Q.  How  does  it  differ  from  touch  ? 

A.  The  mere  presence  of  the  object  is  perceived, 
but  not  its  kind  of  surface  or  texture.     . 
.  Q.  Are  these  no  parts  of  birds  that  have  the  sense 
of  touch? 

A.  The  maigiiis  of  ducks*  bills,  and  some  other 
parts  of  birds,  which  have  neither  feathers  nor  scales, 
are  understood  to  have  a  very  acute  feeling  of  touch. 

Q.  What  is  the  use  of  the  keen  sense  of  tpuch  in 
those  parts? 

A.  In  the  duck  it  enables  the  birdy  when  dabbling 
in  muddy  water,  to  ^nd  that  food  which  no  other 
sense  could  discover  under  the  cirpumstances. 

Q.  Upon  what  senses  have  birds  the  greatest  de* 
pendence  ? 

A.  Upon  tfte  senses  of  right,  hearing,  and  smell. 

Q.  Are  those  understood  to  be  more  acute  than  the 
same  senses  in  the  mammalia  ? 


A.  They  are. 

Q.  TfMch  bi^ds  are  suppo^  to  have  the  sMMt 
acute  sense  of  sight? 

^  Birds  o(  prey;  but  the  quakes  of  th^  sight 
^^,  from  the  eagles  down  to  the  owls. 

Q*  What  is  the  remarkable  character  of  sight  in  the 
eagles? 

A.  The  distance  at  which  they  can  see  their  prey. 
An  eagle  will  stoop  with  unerring  certainty  upon  a 
small  quadruped  or  bird,  though  not  in  motion,  and 
very  like  the  earth  in  colour,  when  the  eagle  is  so 
^h  as  barely  to  be  visible. 

Q.  What  is  the  purpose  of  that  great  range  of 
vision  in  eagles  ? 

il.  They  frequent  lonely  places,  in  whicfhprey'is 
not  very  abundant,  and  thus  they  require  to  take  in 
^^eat  extent  of  space. 

Q.  HavO  they  any  particular  structure  of  the  eye 
for  that  purpose  ? 

A,  The  eye  stands  out  upon  a  socket  of  bone ;  the 
crystalline  lens*  has  great  power,  and  the  focallength 
can  be  much  varied. 
Q.  What  is  the  change  in  the  other  birds  of  prey? 
A.  As  their  flight  is  lower,  their  eyes  have  lAoTt 
magnifying  power,  but  th^y  see  to  a  less  distmice* 

Q,  iVbat  is  the  difSTerence  in  the '  fehseft'  of  the 
eyes? 

A^  They  become  more  convex,  ai  thicker  in  the 
i&iddle  in  proportion  to  the  size. 

Q.  Which  have  the  eyea  of  the  greatcfst  magnifythg 
power  ? 


*  See  Catechism  of  Optics. 
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A,  The  owls^  and  next  to  them  the  twifig^t  hawks.. 

Q.  Is  there  any  other  pecidiarily  in  the  eyes  of 
owls? 

A.  They  adniit  so  much  light,  and  the  Ugfa^  lias  so 
powerful  an  effect  upon  them,  that  they  see  with  dif- 
ficulty during  the  day. 

Q.  Have  not  birds  a  peculiar  kind  of  eyelid  ? 
.    A,  They  have  a  curtain  that  sweeps  over  the  whole 
eye  in  an  instant,  while  the  common  eyelids  remaio 
lit  rest;  and  that  curtain  is  called  the  mctitiating  mem- 

iNTBIie. 

Q.  What  is  the  meaning  of  nictitating  ? 

A,  Winking/ 

Q.  Are  the  organs  of  hearing  as  perfect  in  birds  as 
in  the  mammalia  ? 

Am  They  have  no  external  «arSy  because  these  would 
both  impede  their  flight  and  make  a  noise  in  the 
^nd;  but  many  of  them  have  poculiar  feathers  which 
probably  assist  them^  in  hearing, 

Q.  In  winch  Idrds  are  these /nost  conspicuous  ? 
•    A.  They  are  most  so  in  owls. 

Q.  What  purpose  do  they  apparently  serve  lii  them? 

A.  Tbey  serve  two — prevent  the  owl  from  mating 
aiioise  itself  and  enable  it  to  hear  its  prey  in  the  d)ark. 

Q.  Which  birds  have  the  keenest  sense  of  smei)?  . 

A.  Vultures,  «id  Mher  bivAs  that'feed  upon'  p^d 
sabstances. 

Q.  And  &b  tkese  ihr  exceed  other  imfanah  !a  that 
sense? 

A.  They  do.  The  distances  over  Which  Irfomto  of 
them  "Will  fly  to  a  putrid  can^se  are  ahttost  ind'edMe. 


IIIKDQ.  II 

SsCtlON   iV* — ClaCtTLATIOV    AND    RCSPIBATION   OF 

BiJLDB. 

Q.  Does  the  circulation  of  birds  resemble  Aat  of 
the  mammalia  ? 

A.  In  most  respects  it  does. 

Q.  In  what  do  they  differ? 

A.  The  principal  difference  is  in  the  heart,  winch 
has  a  greater  power  of  sending  the  blood  to  the  lungs. 

Q.  Is  the  breathing  of  burds  like  that  of  the  mam- 
malia? 

A.  They  breathe  by  lungs  as  the  mammalia  do; 
but  a  bird  is  in  some  measure  lungs  all  over. 

Q.  How  do  their  lungs  differ  from  those  of  the 
mammalia  ? 

A.  They  are  of  stronger  substance,  and  have  the 
cells  larger;  they  are  also  connected  with  cells  within 
the  animals,  and  those  cells  extend  to  the  bones,  and 
even  to  the  feathers. 

Q.  Do  those  cavities  and  air-vessels  communicate 
with  the  lungs  ? 

A.  Xbey  do;  and  there  have  been  instances  of 
birds  breathing  through  them  when  the  windpipe  was 
tied. 

Q.  What  purposes  do  these  serve  f 

A.  They  furnish  a  supply  of  air  when  the  motion  of 
the  bird  is  so  rapid  that  it  could  not  breathe  wholly 
fiy.the  windpipe,  as  is  the  case  with  quadrupeds;  and 
thus  birds  do  not  lose  wind. 

Q.  Any  other  purpose  ? 

A.  Yes.  Tbe  air  in  those  tubes  and  cavities,  has 
access  to  the  blood  in  other  vessels  besides  those  of 
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the  lungs;  and  thus  the  action  of  the  air  is  extended 
over  the  system,  and  the  fatigue  of  the  bird  is,  in  con- 
sequence, chiefly  confined  to  muscular  exhaustion. 

Q.  Is  there  ^ny  thing  particular  in  the  windpipe  of 
birds  ? 

A.  Yes.  The  rings  of  cartilege  are  more  complete, 
and  in  many  of  the  species  there  are  enlai^ments  and 
convolutions  in  the  windpipe. 

Q.  What  purposes  do  these  serve  ? 

A.  They  partly  increase  the  internal  supply  of  air, 
and  partly  contribute  to  the  voice  of  the  birds. 

Q.  Is  there  any  structure  of  the  ordinary  openings 
for'breathing  that  appear  to  render  those  internal  sup- 
plies of  air  necessary  ? 

A.  There  are.  The  openings  of  the  nostrils  are 
slits,  which  the  bird  can  shut  when  necessary. 

Q.  Is  there  any  necessity  for  shutting  them  ? 

A.  Yes;  birds  have  no  teeth,  and  thus  they  can 
only  bruise  their  food,  and  many  of  them  swallow  it 
entire ;  and  thus  the  apertures  of  respiration  have  to 
be  shut  in  the  act  of  swallowing. 

Section  V. — Food  and  Digestion  of  Bi&ns. 

Q.  What  forms  the  food  of  birds  ? 

A*  A  variety  of  substances,  animal  and  vegetable. 
'   4^  What  is  the  form  of  the  stomach? 

A.  In  many  birds  there  is  an  enlargement  of  the 
gullet,  which  forms  the  craw  or  crop— a  receptacle  for 
a  greater  quantity  of  food  than  the  digesting^  stomach 
can  act  v^on  at  one  time. 

Q.  And  in  addition  to  that  ? 

A.  Those  birds  that  feed  upon  seeds,  buds,  and 
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Other  vegetable  substftnces  which  are  not  easily  di- 
gested, have  a  very  thick  and  strong  muscular  gittard^ 
in  which  mechanical  action  assists  the  gattrie  or  diges- 
tive juice ;  and  those  that  feed  upon  insects  or  animal 
food  have  a  membranous  stomach. 

Section  VL~Cov£aiMO  or  Birds. 

Q.  What  are  the  coverings  of  birds  ? 

A.  The  proper  coverings  are  feathers. 

Q.  Are  not  particular  names  given  to  the  feathers  ? 

A.  Yes,  from  the  places  on  which  they  grow,  and 
the  purposes  which  they  serve. 

Q.  What  are  the  distinctions  in  the  wings  ? 

A.   The  most   remarkable  ones  are  the  follow* 
ing:— 
1.  The  primaries,  or  quills,  which  form  the  extremity 

of  the  wings,  and  grow  from  the  tip  to  the  first 

moveable  joint. 
9.  The  secondaries,  from  the  next  joint,  and  which 

cover  the  primaries  for  a  portion  of  their  length. 
3.  The  tertiaries,  which  grow  from  the  humerui. 

After  .these  there  are  the  upper  and  under  coverts, 
or  covers,  which  gradually  diminish  in  size  as  they  are 
farther  from  the  quills. 
.   Q.  Is  there  any  advantage  in  this  arrangement  ? 

A.  The  wing  is  made  strong'  as  well  as  light,  aa 
each  overlapping  feather  supiports  a  portion  of  the  one 
under  it,  just  as  the  plates  in  a  coach-spring  support, 
each  other. 

Q.  Is  there  any  peculiar  adaptation  in  the  upper 
side  being  better  supported  than  the  under  one  ? 
A.  Yes;  the  greatest  action  being  to  puH  die  wing 
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dowavmd^  tiieMsiilaMe'oo  tiie  iippisr>tfMdlJreyeht8 
the  wing  from  bending. 

Q*  IS'the  action  increased  by  any  odHsr  peculiarity 
lA'tlie  foriB?  ... 

A.  Yes,  thecurvalure'Ol'lJieimig^~tlf«faoiJ)»vnie«« 
in  the  under  side,  enables  it  to  take  a  better  hold  of 
tbe^r, 

Q.  Is  there  any  odier  q}p«ndageto  the  iving  ? 

A.  Yes ;  between  the  primary  and  veeondaiy  qmlls 
tiiere  is  a  bancfa  of  stiff  ibatherS' that  fbrm  Ih6  winglet 
or  bastard  wing.  >    *        ■  .' 

Q.  Are  names  given  ta  the  feathers  of  the- tail  ^ 

A*  Yes;  the  iargestones  are  called  feathers^  aKid 
there  are  upper.Hndiuidsr  tail  covers. 

Q.  On  what  part  of  the  body  are  the  scapulars? 

A.  On  thesbouldeBs:amdsidsiof  tbebotdL 
-  Q.  Do  taot  Inrds  dress  dieie  feathers  ? 

A.  They  have  an  apparatus  near.  tiieiiiwenion(<of 
the  taiiv  from  whicte  they-  obtain?' oil  tof  dress,^  or 
<<  preen^  their'  feathers^  and  prateet  ttodm  from 
rain.    • 

Q.  Wbait birdsare bestproteeted in  thaift'^ay? ^  ' 

A«  Wateiwbirdsi  upon-  which  the  water  hta  fictk^ 
effect. 

Q«  Are  there  not  some  birds  that  hare  their  lea- 
thers powdered? 

A.  Wood-pigeons,  and  some  other  species,  have 
powifer  on  the  feathers  under  the  wings* 

Q.  Have  not  some  birds  two  kinds  of  feadierft  ? 

Ai  WateF4)ifds  have  down  a»  well  as  'ftathers  ;  and 
there  are  some  that  have  whtsfcersi  and  tith^rs  hidr 
upon  their  bodies. 
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Q.  Af^ thereat  tmaa  HMbwicti  ia  thaiHettttrfc  of 
Ibe  feathers  of  birds  ? 

A.  Yes.  Bilds  that  fly  high  aad  rapidly  httva  Che 
webs  of  their  feathers  strong  to  the  extremity;  hoi 
there  are  other  birds  tJtul  haw  afiiage  of  lemariraWy 
delicate  fibres  on  theedge  of  the  veb. 

Q.  In  what  particular  class  of  birds  is  that  most 
leiBarkaUe? 

A.  In  the  owla. 

Q«  What  purpose  does  itsenre  In tiiem? 

A.  It  enables  them  to  glide  along  in. perfeet  silence. 
An  owl  wiU'pass  dose  to^iMie  wtthoot  beisg  heftrd, 
aad  brash  thaeuigh  the  boughs  of  a  forest  without 
cpeo'disfaiitog  the  leanrea:  thus  it  is  enahled  to  Iteel 
eo  its^rejf  -withaul  «xekiiigifae' least- iilanD»  and  the 
unsuspeowg  noase  is  •saiaad-at  the  very  entrance  of 
that  hole,  in  whichy^-hadthe  least  aoiiod  beets' nnde, 
H  wtoumhave found  pcriaet aafii^. 

Q.  MeiH^ere  may  paati  of  birds  ia  whieh  tha  ddn 
i^idestiMe  of  fathers  ? :  i 

A*  Maay  lords  haive  a  naked  eere  at  the  base  of  the 
beaki  or  biU*  and  in  some  it  extends  as  fo  as  the  efesy 
ta'-^hichicaae kis  termed  a  iera;  and  some  bave^e 
head  and  a  portion  of  the  neck  wholly  -or  partidtty 

Section  VII. — Feet  of  Bibjds* 

Q.  Have  Umieet  4i£  hirds  many  di^redee^  of 
<:hava<)ler.I^--  - 
L  ,,Ai  33ifi7lia)ie;;andcach(AifKM'lbotls4ieaatifiiiUy 

ndb{4;iiiiAfith»habifesjo£thel)ir4  '  !  >'^: 

Q.  Mention  some  of  them.  ."jr.!.' 

C2 
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A..  Bag^esi  hawkty  «kI  otker  birds  thai  kHI  thsUr 
prey,  have  the  legs  short  and  strong;  and  the  hind 
toe  and  inner  front  one  come  together  with 'great 
force,  and  plunge  the  chtws^  which  are  strong  tmd 
crooked,  deep  into  the  body  of  the  prey. 

Q.  What  is  a  second  character  ? 

: A.  Bif ds  which  live  whoUy  or  diiefiy  in  trees  have 
only  two  toes  to  the  front,  the  outer  one  being  eiUhep 
wanting  or  turned  backwards.  These  bhrds  waik  Very 
awkwardly  on  a  plane  surface. 

Q^  What  is' a  third  character?  •   <     %. 

A.  Birds  that  have  to  rise  suddenly  from  the  suiffdoer 
of  the  grass  have  th^  toes  and  dlaws,  espticiaXiy 
the  hind  one,  very  long ;  and  by  the  npid  compges* 
sion  of  tiiese  together,  they  throw  thtaiielvev  «o  hjgh 
that  the  wings  are  not  obstmcted  by  the  grass* 

Qw  Whiit  its  fourth  chsraeter?  '" 

A*  Birds  which  acratck  the  ground  >ibr.  their' food^ 
and  consequehdyrun  ih-jdacteliiat  are  bare,  bare.  &e 
cliftws  end  hind  toe  short;  and  id  many  cases,  tiie 
outer  and  middle  toes  are  united  a>  far  as  tke  first 
joint. 

Q.  Are  there  not  some  peculiar  characters  in  the 
feet  of  aquatic  or  water  burdr?  '  : 

A.  Yes,  and  there  are  varieties  of  them^  aecbtdiny 
to  thehabits  of  the  bird. 

Q.  Mendon  some  of  them. 

A«  Birds  that  do  not  swim,  but  wade  in  skalfow 
water  for  their  prey,  have  stilts,  that  is  yeiy  long  lega's 
add  the  homy  plates  with  which  these  are  covered 
are  so  close  as  to  be  a  complete  defence  against  the 
water. 


Q<  And  18  there  anj  eorreBpondiiig  adaptation  of 
tbeaeokandbiU? 

A.  Y«f ;  die  neekit  always  loag»  and  reourkahle 
Sortkt  mfttditgr  aod.varietf  af  itiiaotioM* 

H.  h  tbeie  aajr  thing  peculiar  in  tke  bill  of  ttteb. 
birds? 

A.  Yes,  if  tile  bind  is  to  «Bteli  fwiainiiag  pivf  ,  aich 
uMm, the  biU  wpoiBtad>an«l  the  oi%ei  of  tbe  mtn- 
diblfi  are  toothed  orDot€hed»  to  that  thejr  nmf  retain 
the  prey. 

Q.  If  the  bird  find  iti  Ibod  by  4lebbling  in  die 
awd? 

A.  Hie  bill  is  flattened  like  that  of  a  duck,  and  has 
a  aoft  maigin  or  coveriagy  more  W  less  sensitive 

Q.  What  are  the  characters  of  the  feet  of  those 
birds  thai  swun in  the  water? 
•  ^A.  Some  of  them  are  palaaaled,  or  hare  the  whole 
of  the  toes  conaedad  by  a  membranous  web;  some 
are  only  partiaUy  palmated ;  and  others,  again,  have 
thetoeaaqpanated,  bnt  the  sides  j^tawtfeid  or  feathesed 
by  aaembranotts  lobes. 

Part  II.->Ha3it8  of  Biaps. 

Q-  Which  are  the  prioc^  pokilaln  tba  outline  of 
the  faniitteof  binds  f 

A.  They  are  ao  many  that  It  is  not  very  easy  to 

claeaiftr  tliem ;  but  the  £^lo«ing.ane  somoifxf  thie  9ipst 

fliiB^le.«iKl4ippareBt  t--- 

X«9caility^and  ningo«-4ockipg^mign^on--mathig 

'4»f  their   youog*— ^moulting— seasonal 
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Section  I. — Locauty  and  Range  of  Bibds. 

Q.  What  (id  you  mean  by  the  locality  of  birds? 

A.  The  places,  whether  as  to  the  latitude  or  the 
different  kind  of  surface,  on  which  they  are  chiefly  to 
be  found. 

iQ.  What  do  yoii  mean  by  the  range  ? 

A.  The  extent  or  change  of  counrry  that  they  passr 
over,  when  that  does  not  appear  to  be  influenced  by 
the  seasons. 

Q.  What  is  the  chief  distinction  as  to  locality  ? 

A.  The  most  obvious  is  sea-birds,  water-birds,  and 
land-birds. 

Q.  Are  those  equally  proportioned  to  each  other 
all  over  the  world  ? 

A.  No.  Land-birds  are  most  numerous  in  the 
warm  latitudes,  and  sea-birds  in  the  cold ;  while  in 
temperate  countries  the  numbers  are  more  equa- 
lized. 

Q.  Has  the  distribution  in  latitude  any  influence 
upon  the  colours  of  birds  ? 

A.  Upon  sea-birds  its  influence  is  not  very  remark- 
able, as  the  diflerent  latitudes  of  the  sea  have  not  the 
same  difierences  of  temperature  as  those  of  the  land ; 
but  in  the  land-birds  the  influence  is  very  remarkable. 

Q.  What  is  most  conspicuous  in  it? 

A.  The  land-birds  of  the  tropical  countries  present 
the  most  brilliant  colours  that  are  to  be  met  with  any 
where  in  nature.  Reds,  greens,  blues,  yellows,  in 
short,  all  colours,  of  the  most  intense  depths  and 
varying  in  tint  as  seen  in  different  Vs^ts,  with  ft  pkiy^ 
of  brilliance  that  no  art  can  imitate. 
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Q.  And  do  the  colours  become  pale  as  the  climate 
becomes  colder  ? 

A.  They  do,  till  the  birds  at  last  display  only  th^ 
grey,  brown,  black  and  white  colours  of  the  barren 
lands  of  which  they  are  inhabitants. 

Q.  Does  there  appear  any  adaptation  or  design  in 
that,  or  is  it  merely  the  effect  of  the  different  degrees 
of  solar  heat. 

A.  There  is  no  part  of  nature  in  which  design  is 
not  perfectly  apiparent;  neither  is  there  any  circum- 
stance even  so  simple  as  that  of  a  tint  of  colour,  that 
has  not  its  use,  if  we  were  sufficiently  wise  for  finding 
it  out. 

Q.  Which  is  the  most  apparent  use  of  those 
Varieties  of  colour  ? 

A.  To  protect  the  birds  from  their  enemies. 
Q.  How  does  it  accomplish  that  ? 
A.  The  trees  of  the  tropical  forests,  in  which  the 
parrots  and  other  birds  of  brilliant  plumage  reside, 
are  constantly  green  with  leaves ;  they  have  generally 
flowers  and  fruit  upon  them ;  and  they  are  festooned 
with  climbing  plants  that  display  very  splendid  colours. 
Q.  Have  we  the  same  adaptations  in  the  colours  of 
birds  in  this  country  ? 

A«  We  have  to  a  considerable  extent.  The  birds 
resemble  in  colour  those  substances  or  surfaces  on 
wfaach  they  are  generally  found. 

Q«  How  does  that  apply  in  the  case  of  rooks,  which 
are  black  ? 

A»  It  Hot  only  oontributea  to  their  safety, .  but 
enables  them  to  perform  a  very  useful  operation  to 
the  farmer,  by  immediately  following  the  plough,  and 
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defiCi^i^g  Uiie  larvse  of  tiiote  iiMe(^,  w%${lh^tf  they 
renlcuned  in  the  ground,  would  destroy  the  yoUog 
plsnt^'ofcoim. 

42.  What  are  the  ieveral  classes  of  Iand4>irdl,  cor* 
sidered  with  relation  to  their  dwellhigB  ? 

A.  House-lnrds,  such  as  sparrows  and  shallows, 
which  reside  sear  the  habitations  of  man,  form  <one 
class. 

Q.  What  form  another? 

A«  Garden-birds,  which  change  with  the  seasons, 
eat  insects,  and  sometimes  fruits  and  buds,  and  abo  tiia 
seeds  tiiat  are  newly  sown. 

Q.  Whether  do  these  do  more  good  or  harm? 

A.  It  is  not  very  easy  to  say ;  but  probably  from 
the  vast  number  of  insects  that  Uiey  destroy,  and 
which,  if  left  alone,  would  eat  t»p  the  whole  vegeta- 
tion, the  good  that  they  do  is  greater  than,  the  harm. 

Q.  What  form  another  local  class  P 

A.  Field-birds»  or  those  that  are  chiefly  found  in 
cultivated  grounds,  larks,-partridges,  and  many  others. 

Q.  What  form  another  class  ? 

A.  Hedge^nrds,  or  those  that  nestle  in  hedges  {.and 
these  are  nearly  allied  to  coppice-birds. 

Q.  Are  there  any  forest-birds  ?  « 

A.  Yes.  Rooks,  woodpeckers,  pigeons,  and  mknj 
others.  There  are  also  heatlWbirds,  mountain-birds, 
and  rock-birds.  Eagles  and  ravens  are  among  iJbe 
latter;. the  first  in  mountain  rodis,  and  the  last  in 
those  that  are  less  devated. 

Q.  What  are  the  distinctions  of  waten-birds  as 
depending  on  locality  P 

A.  Pelage  Inrds,  or  those  that  are  found  on  the 


■« 


BIB09.  SI 

open  sett;  tl&ey  are  generally  binlU  of  powerftil  wi^g^ 
and  can  sleep  on  the  water.    Tbey  are  found  in  .t)^^ 
tropical  seas  often  at  a  great  distance  from  the  land. 
Q,  What  form  a  second  division  7 
A.  IMtoral  or  shore-birdss  that  are  not  generally 
found  very  far  out  at  sea,  and  generally  sleep  on  the 
land.    Many  of  them  are  birds  of  powerful  wing,  and 
others  cannot  fly  at  all,  but  use  the  rudiments  of  wings 
that  they  have  as  a  sort  of  oars, 
Q.  Is  there  any  other  kind  connected  with  the  se^  ? 
A.,  Yes.    There  are  beach-birds,  that  cannot  swim, 
but  can  run  with  great  rapidity  along  the  sands. 
Q.  Is- there  any  thing  peculiar  about  ihem  ? 
A^  As  they  pick  their  food  out  of  the  margin  of 
the  water  they  have  generally  very  long  bills. 

Q.  What  is  the  distinction  between  beak  and  billy  . 
as  applied  to  the  mandibles  of  a  bird? 

A.  When   adapted  for  tearing,  with    the  upper 
maDciible  crooked  downwards  at  the  point,  it  is  a  beak; 
in  all  other  cases  it  is  ^  bill* 
Q.  Which  are  the  fresh-water  bird*  ? 
A.  Tbey  a;re  not  so  distinct  as  the  sea  ones ;  but 
there  are  marsh-birds^  such  as  snipes,  «wimmin^irdS| 
wading-4)ird8,   bank-birds,  and  «kimming*bird%.  that 
catch  Insects  over  the  surface. 
Ql  lyo  these  birds  vary  much. in  range  ? 
A*  XUiey  do*  The  sparrow  continves  near  the  same 
cotta^;^,  tbe  niagpie  near  the  same  tree,  the  partridge 
in  the  same  field,  and  thoi^  the  rook  takes  dsu^ 
journeys   of  considerable  length,  she  always  returns  to 
nestle  in  the  same  rookery,  or  even  in  the  same  tree. 
The   eagle*,  too,  remains  in  the  same  rock  for  cen- 


8S  CATEGIII8M  OF  ZOOLOGY. 

turie^,  and  keegs  the  moors  and  valleys  aroundher  as 
her  own  preserve. 

Q.  Have  any  others  ^  under  range  ? 

A.  There  are  Qiany  birds  that  summer  in.theln« 
land  and  winter  on  the  coasts;  and  some  sea-birds 
nestle  by  thousands  on  the  banks  of  lakep,  many  tniles 
from  their  natural  element* 

Section  II.— Flocking  or  Bi&ds. 

Q,  What  is  meant  by  the  flocking  of  birds? 

A.  Their  associating  together  in  great  numbers  at 
certain  tames  of  the  year^* 

Q.  At  what  seasons  of  the  year  do  the  jfbokings  take 
plaoe? 

A.  There  are  partial  flockings  in  the  spring,  but  Ab 
piriacspeji  ones  are  in  the  end  of  autumn  and  the  early 
part  of  winter,  when  the  fields  are  clear  of  horhage* 
and  the  seeds  that  have  been  shaken  from  the  plants      h 
^an  be  seen.  ^. 

Q.  What  is  the  purpose  of  the  flocking  of  birds?  J 

A.  It  is  not  easy  to  say,  unless  it  be :  that  tbey  are     • ..' 
all  attracted  to  the  place  where  they  are  the  idbst    l 
likely  to  find  food.  ^' 

Q«  Is  it  not  io  some  way  connected' with  their  J 
migration?  Ji 

A.  tn  all  probability  it  is;  and  yet  rooks,  which  'do  . 
«ot  migrate  flock  fls  conspeuonsliy  as  any  class  whuu  ^ 
ever.  .  " 

Section  III. — Migration  of  Bitos*  '^^ 

.    42*  ^iVliat  do  you  mean  b^  the  migration  of  birds  ?  ^  ^^ 
A.  Their  shifting  firom  one  country  to  another,  oa  ^^ 
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from  one  place  of  tli6  sMie  country  to  another  that  14 
8t  a  considerable  distance^  and  in  the  same  direc^n 
ia  wkich  those  that  take  longer  flights  migrate. 
Q.  What  u  the  direction  in  which  birds  migrate? 
A*  From  south  to  north,  or  from  north  to  south. 
Q.  Does  that  migration  enable  us  to  divide  Inrdt 
iBto  seasonal  classes  ? 

A.  It  does;  and  at  any  one  place  we  have  three 
classes— constant  residents,  summer  migrants,  and 
winter  migrants,  besides  occasional  stragglers,  wUch 
belong  to  the  migratory  birds  of  other  longitudes. 

Q,  Is  any  conunon  name  given  to  the  two  classes  of 
migrants? 
A.  They  are  called  birds  of  passage. 
Q.  At  what  periods  do  the  summer  birds  of  passage 
come? 

A.  They  come  at  some  period  of  the  spring  or  early 
mmmtr ;  and  take  their  departure  in  autumn ;  but 
they  come  and  depart  at  diflerent  times  according 
to  the  distances  that  they  hare  to  fly. 
Q.  Are  they  all  birds  of  the  same  natural  class? 
A.  No.  Some  of'thera^  are  land^birds,  and  some 
mer-^nfs^  some  of  them  feed  on  grain,  some  on 
^ects,  and  some  on  fisfa^ 

Q.  For  what  purpose  do  they  come  to  ua  in  the 
nog  and  summer  ? 

A.  For  the  purpose  of  building  their  nests,  and 
9rmg  their  young;  and  many  of  .'them  give  us 
^c  the  while. 

^  Is  it  the  warmth  that  sends  them  to  us  ? 
A.  That    cannot  be,  as  they  come  from  countries 
are  M^aFiner  than  Cur  own. 
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Q.  What  then  can  impel  them? 

A.  The  time  at  which  they  come  to  us,  is  that  at 
which  there  is  the  greatest  quantity  of  food  for  them ; 
and  the  summer  days  are  longer  with  us  than  with  the 
people  farther  to  the  south,  so  that  they  have  more 
time  to  gather  food  for  their  little  ones. 

Q.  Do  they  arrive  in  all  parts  of  Britain  at  the 
same  time  ? 

A.  No.  They  arrive  sooner  in  the  southern  parts. 
.    Q.  From  what  distances  do  they  come  ? 

A..  Many  of  them  are  understood  to  come  from 
Africa. 

Q.  Have  we  any  summer  visitants  from  America  ?  | 

A.  Not  any  summer  birds ;  the  difference  of  longi- 
tude in  the  regions  of  the  equator  is  too  wide  for 
that. 

Q,  Then  the  time  during  which  the  summer  birds  of  ^ 
passage  remain  with  us  is  a  time  of  labour  with  them  ? 

A.  The  first  part  of  it  is  a  time  of  severe  labour,  as  * 
they  have  their  nests  to  build,  one  has  to  find  the  food  I* 
of  ^wo,  during  the  greater  part  of  the  incubation  or 
sitting  on  the  eggs ;  and  the  old  birds  have  to  find  , ' 
their  own  food,  and  also  that  of  the  broods,  until  these  . 
are  fledged  and  able  to  provide  for  themselves.  ^ 

Q.  Do  the  parent  birds  shew  any  signs  of  the  effects 
of  this  severe  labour?  ^ 

A.  They  do ;  for  by  the  time  that  they  have  only  ' 
themselves  o  provide  for,  their  plumage  is  dlsordereci^  ^' 
and  torn.  "^ 

Q.  Have  they  any  means  of  repairing  those  injuries  P 

A.  They  have.  They  retire  into  those  places  where''  '^' 
their  food  it  most  abundant,  and  change  their  feathers^ 
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wholly  or  partially^  thus  becoming  new  winged  for 
their  flight. 

Q.  From  whence  do  the  winter  birdii  .of  pa/uage 
.come? 

A.  From  regions  that  are  farther  to  the  north  ;  and 
they  are  impelled  southward  by  the  same  influence  of 
the  cold  that  drives  .the  summer  visitants  froB\  our 
shores. 

Q.  Are  the  winter  ones  as  varied  in  character  as 
those  of  summer? 

A«  They  are  not.    The  land-birds  of  the  cold  lati- 
tudes are  comparatively  few;  and  thus  our  winter 
visitants^are  for  the  njioUpart  water-birds. 
Q.  Are  there  any  exceptions  ? 
A«.The  snow-bun^gp, :  which  is  one  of  the  .most 
northerly  inhabitants  of  the  land,  its  nesting- place 
being  in  Lapland  and  the  dreary  rocks  still  farther  to 
the  north* 
Q«  What  places  do  the  other  winter,  birds  frequent  ? 
A.  Ti^e  shores  of  the  sea,  the  banks  of  lakes  and 
rivers,  and  any  open  marshy  or  watery  places. 

Q.  Have  we  not  some  winter  birds  that  migrate  to  a 
consi4era]i^e  distance  ^within  the  country  ? 

A.  Y.^«  The  wild  swans  and  geese  tha^  are  found 
nestling  in  .vast  ni^bers  by  the  lakes  and  pools  in  the 
nortfa>  during  the  summer,  scatter  tbeipselves  all  over 
the  country  during  the  winter,  and  make  their  journeys 
iarthfir  to, the. south,  the  niore  severe ^that  the  weather 
is, 

Q*  lJs  Inhere  .any  remarkable  dif^ence.  in  the  coming 
and  ^oin^  of  those  birds  ? 
A-^ye»>  the.wia.t<^.Qfte8>.wit^.tJ)ie.,e«<^tio;>  f^^ 
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according  fo  the  habks  of  the  birds. 

Qm  And  Mow- do^eh^  depart)? 

A.  They  depart  singly,  as  there  is  no  flockii§  df 
tfefetaf  teigetber^  as  in  the  other'  oabe  meiMioiiedJ 
'  Q.^  What  is  llseeaie  with  t^hei)ttfnMerb1««fe?n 

A4  They  cone  shngly,  flock  partially  heCcac^  thi^ 
pair,  and  collect  in  laige  flocks  before  they  leaver  the 
country, 
.    Q.  Are  there  any  exceptions  ? 

A.  There  arey  and  cntefcoos^  may  be  considered  as 
an  instance  of  them ;  they  come  into  the*  country,  and 
go  out  of  it  nobody  knows  how;  but  they  are  retfrhsg 
birds  at  all  times. 

Q.  What i»'the  dbpct  a£  theflodslng^of  the  summer 
bMs  of  passage? 

A.  Aft  the-fiodcing  is  always  after  the  youi^  bM)ods 
are  reared,  it  may  be  that  it  is  to  enable  the  young  to 
fittd  their  way 'to  the  wintei^  retreat ;  although  there  b 
»ot  much  reason  to  suppose  that  birds  stand  in  need 
of  any  such  pilotage. 

Q.  Why? 

A.  We  have  f^,  if  any,  wdl  authenticated  in*- 
stances  of  anhnids  staadittg  in  need'  of  schoding  from 
other  animak ;  but  very  many  in  which  aU'the  propen* 
stties  of  the  kind  of  animal  have  been  defdi<^ed  with- 
out any  schooling. 

Q.  Y&a  mentioned  that  there' are  mere  stragglers  4Mr 
occasional  visitants  among  the  birds  that  migrate  south- 
ward, than  among  those  that  migrate  northward  t  wiiat 
is  the  reason  ? 

A.  The  degrees  of  longitude  are  so  short  in  the  high 


Mtod«»  Ui«l  a  TiirjF  lillfe  d^mtion  10  lii»  (^4  or,  the 
west,  may  waa  a  bM  ^.Biiatia  or  OicanlfliMl*  that  u» 
a  bird  which  has  paNod  tikfimwmu  in  either  of  tbofe 
countries  to  England* 

Q.  la thece eoy ocMr cinnwMitaaca thatiMNild faci- 
litate a  communion  of  birdi  in  the  noitfiem  ^ffflom  of 
the  world  ? 

A»  Xbe  ioain  the  polar  aeatgenenallyt  end  Ibeahoct 
diatance  finom  Siberia  toAmerica,  may  enable  grouie 
tmd  other  birds  not  capable  of  ▼ery  long  flighty  to 
paia  fresi  iho  erne  eontinent  to  the  other* 

Section  IV. — Nesting  and  TasAiMSNT  of  thsib 

youMO. 

iQ.  Whet  are  tiie  litiiadooa  of  the  netts  of  iHrds  ? 

A.  Thek«  it  one  peculiarity  worth  notice»mad  thai 
it,  that  Ibe  care  bettowed  upon  the  lafe  pkee  and 
aeaeetruetufe of^lhe  nesty  it  alsvaya  in  proportion' to 
the  length  of  thne  that  the  young  birds  an  to  ee* 
fawia  in  it  • 

Qi  What  birds  remain  longest  in  the  nest  ? 

A,  l^Qse  of  course  that  are  the  wont  adapted  for 
walkkig'Oatfae-gcouiidyaad  especially  those  that  have 
WM  per^ng  feet,  ^and  sducbJn  consequenee  apaad 
the  greatest  part  of  their  time  upon  the  wing. 
^'iQ.  Mention  some  instantes. 

A.  Plof  ers,  partridges,  and  other  binb  that  sun 
about  theimooMiit  that  they  are. out  «£  the  shell, 
mefcaihoRliy)  fosyntttat  ^aU^  mid  the  same  may  >be 
said  of aeaw*e£.the:^vaSeXii6i4rL  -  €eaumm  poiitiy  de 
make  a  sort  of  nest,  but  a  very  rude  one^  •Other»«M 
gsadodiy.saoreeaMisl  isi.che  fismatipii  4if*»slie  nest, 
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as  tiiG  ybCiDgbMd  Mi^  to  depetf d^  tnbre  utwii'tbdr' 
nflngs;  tititil  we  c6m6'to  tbti  swallo^,  atid  Bdxiie  ftiiB-' 
logous  tribes,  that  ticttLally  btitld  houses. 

Q.  WhktistbeTeason? 

A.  Adaptation  to  the  liabits  of  the  Hrd. 

Q.  Rt what my? 

A.  The  feet  of  all  birds  are  formed  and  entire 'at' 
thei' time  they  come  out  of  the  shell;  but  they  have 
no  feathers  ^  and  therefore  birds  that  constantly  t»^' 
their  wings  must  reniain  in'  the  nest  t^l  the  feathers 
upon  which  their  flight  depends  be  ^wn^ahd^he 
lai^r  and  stronger  the  feather  is,  it  must  take  the 
longer  time  in  growing. 

Q.  Have  birds  any  affection  for  their  young  ? 

A.  Nature  is  always  true  to  her  purpose ;  and  there 
8tre  no  ybunf^  of  animals  that  need  any  as^stance  and 
protection  from  their  parents,  to  which*  diere  is  any 
]Rear  of  disappointment  froan  -the  want  of  a0iMtion  in 
the  parent. 

Q.  Do  all  birds  shew  their  afifeotion  in  the  fliftne 
way? 

\  A.  There  is^  rather  a  mai>ked  -distindtibn,  founded 
upon  the  difi^eneetbat  ha^  been  mentioned^  in!,  the 
lengths  of  time  that  the  yovng  birds  remain' in- the 
nesti  « 

Q.  What  is  that  ? 

A.  The  runners  and  the  swimmers  that  almost  im- 
mediately'tl^ke  their  own  food  need  only  protections 
and  to  be  led  to  the  place  where  it  ia;  andtweliave 
remarkable  instances  of  this  in  hens  and  geeae.  AlV 
the  other  land-birds  that  are  fed  in  'the  nest,*  and  «re 
/ibout  able  to  provide  lor  and  protect  ihemseWes  aa 
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MM  Bf  Hiey  Umm  i|»  of  iu  ivmidMkit  vicioitf,  kave 
no  seed  <^  die  iitt«iiti0iv  of  their  p«reoU  atarwwrd^ 
and  that  tbe  efiKstiMi  betpeeii  then  c«iM9. 

Q.  Have  we  any  pemarkeble  mtenee  of  that  P 

A.  The  eafte  will  fight  deipemldy  and  alnoit  to 
the  death  £or  her  eaglet*  while  they  are  in  the  nest ; 
faiites  •ooe  as  they  hmre  got  their  wiAg9»  and  are  able 
to  kill  their  own  piey»  they  are  driven  from  their  roo* 
tber*8  eyrie,  and  not  su&red  egain  to  apprpaeb  it. 

Q.  It  It  different  with  other  binda  ? 

A.  Yes;  the  hen  eontiaiiea  Co  watch  ever  her 
brood;  and  {lartridges  and  grenae  remain  ia  family 
coveys  till  the  winter. 

Section  V. — Moulting  of  Birds, 

Q.  Yen  have  mentioBed  that  the  aaouking  of  birds 
is  the  seasonal  change  of  the  fiBathers  ? 

A.  Yesy  rather  the  whole  or  the  partial  change  of 
them. 

Q.  How  long  does  a  feather  last  ? 
A.  Only  one  year  in  the  natural  way ;  and  if  it  be 
brctfcen  or  destroyed  by  aeoident  it  is  r^aeed  sooner. 
Q,  Are  there  then  two  moults  in  the  year? 
A»  Tb^re  are  a  great  one  end  a  pantial  one-^the 
one  in  the  spring  and  the  other  in  the  autumn,  or 
mther  the  end  of  summer. 

42.  "Whsch  of  them  is  the  great  one  f 
A.  That  depends  something  on  the  habits  of  the 
bird.  They  may  be  described  as  in  general  haying 
tbe  great  moult,  and  the  sew  coat  of  feathers,  just 
before  the  commencement  of  their  labours  in  that  part 
of  the  year  when  they  are  most  scarce* 
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Q,  And  does  that  vary  with  the  habits  of  thebn*ds? 

A.  Yes,  the  resident  birds  have  the  hardest  labour 
from  the  beginning  bf  the  winter  to  the  time  that 
their  broods  are  reared,  and  hence  they  have  their 
great  moult  in  the  autumn;  winter  migrants  have  it 
in  the  autumn,  also,  in  those  countries  Where  they 
breed ;  but  summer  migrants  have  it  in  the  spring,  as 
there  is  no  time  for  a  moult  between  their  arrival  in 
this  country  and  that  of  pairing. 

Q.  Then  the  « wallow  cannot  pass  the  winter  at 
the  bottoms  of  pools,  as  is  vulgarly  said  ? 

A.  That  is  impossible,  as  the  bird  could  not  possi- 
bly moult  there. 

Q.  What  is  the  probable  origin  of  this  absurdity? 

A.  Swallows,  the  instant  that  they  arrive,  resort  to 
the  waters  in  quest  of  the  early  water-dies ;  and  their 
passage  to  those  places  is  not  observed. 

Q.  Can  any  judgment  be  formed  of  the  time'  of 
moulting  in  birds  in  a  state  of  nature,  from  the  moult-*' 
ing  of  those  that  are  confined  or  domesticated  ? 

A»  No  correct  judgment  can  be  so  formed,  bs  the 
very  climate  and  seasons  are  changed  to  birds  kept  in 
the  house'. 

Q.  Then  artificial  collections  are  not  places  in 
which  to  study  the  habits  of  animals  ? 

A.  They  are  not.  Only  the  f^pearance  can  bef 
noticed  then,  and  even  these  ace  liable  to  be  changed. 

Section  VI.— SkasoKal  Changes  of  Bibjds.    . 

Q.  What  are  the  most  remarkable  seasonal  changea 
to  which  birds  are  subject  ? 

A.  Seasonal  changes  of  colour  are  the  ones  £ot 
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which  they  are  roost  reroBrkahle>  and  the  onfes  tkit 
are  most  perplexing  to  naturalists. 

Q.  Do  the  changes  take  place  at  the  same  times  of 
the  year  ? 

A.  The  changes  are  always  gradual;  and  they  take 
place  sooner  or  later,  and  are  completed  in  longer  or 
shorter  times,  according  to  the  weather. 

Q.  Does  any  other  change  accompany  the  change 
of  colour  ? 

A.  The  winter  change  is  accompanied  by  an  in^' 
crease  of  down  among  the  feathers,  and  the  summei 
by  a  diminution. 
Q.  What  is  the  general  change  of  colour? 
A.  In  cold  places  all  birds  become  lighter  in  their 
tints,  and  some  of  them  white  altogether  during  the 
winter  months. 

Q.  What  bird  becomes  white  ? 
A.  The  ptarmigan,  or  white  grouse,  which  is 
ashen  grey,  with  dark  spots,  in  the  summer,  is  whittf 
in  the  winter;  and  the  Alpine  sandpiper,  which  is 
mottled  black  and  brownish  red  in  summer^  is  of  a 
pale  ashen  colour  in  winter. 

Q.  Do  similar  changes  happen  to  water-birds  ?. 
A.  The  black  guillemot  becomes  white  with  ash« 
coloured  spots  in  the  winter ;  and  the  black*headed 
gull  gets  a  white  head. 

•Q*  Do  those  seasonal  changes  answer  any  tsefui 
purpose  ? 

A.  They  answer  a  most  important  one :  both  the 
down  and  the  lighter  eolour  tend  to  make  the  birds 
warmer  in  the  winter;  and  the  darker  colours  and 
absence  of  the  down  keep  them  cool  in  the  summer. 
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*  Q.  Are^^CMe  fe^Moal  diMges  joae^isary  for  tins 
ivater-btcds? 

A.  They  are;  as  tbey  ^aire  ofti^  to  lie  in  9halk)w 
water,  and  melted  snow  and  ice,  which  are  nearly  as 
cold  as  the  temperature  of  freezing. 

Section  VII. — Uses  of  Bibims. 

» 

Q.  What  aretfaeiises  of  birds? 

A.  They  are  very  many— in  the  economy  of  nature, 
ead  also  to  man.  Some  of  them  are  scavengers,  6nd 
clear  the  earth  of  substances  that  would  otherwise  be 
offensive;  others  protect  vegetation  from  insects;  many 
of  them  furoish  us  with  wholesome  and  nutritious 
food,  in  their  flesh  and  in  their  eggs;  some  supply  us 
with  our  softest  piUcnirs,  and  others  have  fieathers 
which  nobles  and  kings  are  proud  to  wear. 

Q,  Have  they  any  other  uses  ? 

A.  The  songs  of  the  birds,  as  they  cheer  each  other 
in  the  labour  of  preparing  cradles  £or  their  young, 
give  to  the  season  of  spring  half  its  delights;  the 
mven  in  the  storm,  the  eagle  floating  over  a  mountain 
top — ^any  situation  in  which  we  can  see  ahnost  any 
bird,  inpav (s  pleasure,  if  that  situation  be  in  accord- 
ance with  its  natural  habits. 

Q.  Any  fiirther  use  ? 

A.  The  coming  and  departing  of  birds,  their  si{encci 
and  their  breaking  into  song,  the  times  at  which  |hey 
separate  and  at  which  they  flock  together,  are  all  so 
many  points  in  the  kalendar  of  nature,  fiir  more  true 
to  the  state  of  the  season  than  any  which  man  eaxi 
contrive. 

Q.  Any  thing  further  still  ? 


A.  The  strocture  of  Htdi;  the  elegshfie  of  Aeir 
general  forms,  the  admirable  skill  with  whicfaltli^fove* 
ral  parts  of  diem  are  &dapt«d  to  the  functionk  which 
they  have  to  perfbrm^  fid  that  nothiog  ellfaar  of  matter 
or  of  moving  power  may  be  wanting  or  watted :  all 
these,  with  the  reflections  to  wJiich  they  give  rise, 
make  the  study  of  birds  one  of  the  most  delightful  and 
the  most  instructive  about  which  the  thoughts  of  mah 
can  be  occu^iied. 

■ 

Pa^T  III. — CLikaSIFICATJON  OF  BlBOS* 

iJ^ote.—lh'  t3i6  whole  spade  to  which  this  Utile 

work  is  restricted,  it  would  be  hnposiiMe  to  give  an 

etiumi^tion  of  the  genera  ev^n  in  on6  order  of  birds ; 

attd  tfie  prober  description  of  a  few  species- would  Ulso 

occupy  the  whole  of  it:    All,  therefinte,  that  can  b€ 

done  tuefuUy^  is  to  give  some  short  account  of -lheiia<« 

tural  orders.] 

<2*  How  are  birds  classified  ? 

A.  There  has  never  yet  been  a  perfectly  satisftrc';' 

torjr 'claissification ;  but  that  which  can  best  conve7 

Some  general  notion  of  them  Is  a  natural  aystem, 

found e'd  partly' upon  their  appearance,  Aiid  pi^ly  oil 

their  habits.  % 

Q.   What  part  of  their  appearance  fs  best  for  that 

purpose?  '  '     ' 

A.  The  beaks  and  feet.    As  those  are  the'  tneana 
by  which  the  bird  gets  its  food,  they  are  better  ^apted 
Tot  cDei^^^cation  thkn  any  other  of  the  extefnal  oha* 
racters. 
Q.    How  many  orders  may  be  formed  in  this  way? 
A.  About  fourteen. 
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Q,  What  Js  the  first  order  F       . 

'     A.  AcCtFZT&OtTB  BIBD8. 

Q.  What  does  that  mean  ? 

A.  HawJcSy  or  plunderers }  thoselNrdS' which  kill,  or 
live  wfaiolly  upon  flesh,  the  same  as  birds  c^prey. , 

Q.  What  is  theseoond  order? 

A.  OxNiTOEous  Bsaos ;  «r  those  that  eat  flesb>*ia)d 
do  not  hesitate  to  kill  small  animals,  hut' which  c;an 
also  eat  vegetables  when  animal  food  is  apt  to  be 
found. 

Q.  What  is  the  third  order  ? 

A*  l2«8EOTnroROtfsBiu>8,  or  those  that  fee^Jibi^y 
upon  insects,  though  some  of  them  kiU  small  birds* 

Q.  What  is  the  fourth  order? 

A.  Gaanxtokoub  Bubs,  or  those  that  eat. seeds; 
but  many  of  them  also  eat  worms  and  other  p^ 
stances. 

Q.  What  IS  the  fifth  order  ? 

A.  Zyoodactylous  BianSi  .or  l^se^bat  are  yoke- 
footed,  or  have  the  toes  opposed^  two  and  two,  to  each 
other. 

Q.  What  is  the  sixth  order? 

A.  ANI8ODACTTLO08  Bibus,  or  ^ose  thui  haire 
climbing-feet.  <         . 

Q.  What  is  the  sevesth  onkr  ? 

A.  Alcyokian  Biads,  or  those  that  in  their  hftbitft 
fesemble  the  kingsfiaher. 

Q-  V^t  is  the  eighth  order  ? 

A.  C^BUDONTAN  BiRDB,  oT  tho0eth«t  teve  the 
habits  of  swallows. 

Q.  What  is  the  ninth  order? 

A.  Colombian  Birds,  or  pigeons.    ' 
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.    Q-  ^Vhat  18  th;e  tenth  orte? 

A.  QtLLLiiiACROXJs  BiRDSy  or  fbwU 

Q.  What  ii  the  eteventh  ovder  ? 

A;  OrnfsbAM,  or  numingJunlf. 

Q.  Whsf  is-tfa^  twellib  order? 

A.  GRALLiC,orwadiiig^ird8-*-Kterally,biidBOii8tilt«. 

Q*  What  is  the  thirteenth  order  ? 

A.  PiNNATfpiD^  oT'fin-feoted  birds. 

Q?  1/khat  i^  the  fourteenvh  offder? 

A.  PilLMiP£D,  or  web>-fool»d  birdf. 

Q.  U  there  any  thing  l&e  a  regalur^  gradatioir  in 
tnese  orders? 

A.  There  is  a  Tery  marked  gradation.  The  eagle* 
the  first  of  the  first  order,  It  ihe>loftii^  inhabilant  of 
thfe  «i^,  and'  the  bird  of  motl  powerful  wing;  while 
th\e  pengain,  the  last  of  the  last  order,  is  mostly  coof 
fined  to  the  water,  is  fat,  unwieldy,  and  sluggish  in 
its  motions,  and  incapable  of  flight. 

Order  L— Accipitrous  Sirds. 

Q.  What  birds  bebi^ to  thae order? 

A.  Eagles,  hawks,  vultures,  kites,  buzzards*  and 
owls,  which  fom  a  sort  of  descending  scale  from  the 
eagle  to  the  owl— the  eagle  hunting  £or  her  prey  in 
the  clearest  weather,  and  from  great  elevation  ;  and 
the  owl  flyki]^  low^  soAiy,  and  in  the  dark* 

Q.  What  are  their  commoa  characters  ? 

A.  Strong,  crooked  beaks,  and  talons  or  claws ;  fe- 
rocious dispositions,  fondness  for  slaughter  and  raw 
flesh;  a  disposition  to  avoid  the  habi<;^t|oi)0  of  n^en; 
no  association  but  of  the  pair  with  each  other — but 
that  is  constant,  and  for  life,    .  . 
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Q.  Are  these  deitmyeitit^^i anfiBtMff^         *     \* 
r^-A,l*ffoqtiMoilbut-tl|ey  af«;    The'^wls  &re%ery 
Tiiiefu^  t(3r*iihe'lbrDier  io  the^eld,  aiid,6feiilti  Hie^lMiNk; 
'  'v^  i|«niets»  and  kites,  aadihawkft  reduce  the  liunMI^ 
of  birds  and  small  quadrupeds;  the  vultures  o^n^tuiie 
carrion ;  and  the  eagles  also  perfonii  their  function  in 
'iMture, 
^  ^  Q.  But  are  not  the  birds  of  prey  crud  ? 

A.  Not  more  so  than  man  when  he  killa  a  sheep^  or 
that  sheep  when  it  bites  grass*  The  productioiis  of 
Immature  are  alLsnbseintnt  to  each  other,  and  the  .sup- 
ply of  each  is  proportioned  to  the  demand  that  thqre 
•is  for  it. 
•    Q«  What  do  you-mean  F  . .% 

A«  Were  it  not  for  the  birds  of  prey,  those  animals 
-upon  which  they  live  would  multiply  so  fast,  that  pro- 
•bably  more  wou]d  die  of  hunger  in  the  winter  than 
areieilled  ell  the  year  round. 
'  Q.  Whether,  is  the  male  or  the  female  of  bifds  of 
prey  the  more  powerful  ?  .  • 

A.  The  female  ia  always  the  tovger  and  BK)vep|ywer~ 
-*l;biid.  . 

Q.  Are  the  .genera  and  q>ecies  numeroot? 
1^^'    A.'  There  are  a  good'  many  <^'  them,  but  £rei»-the 
<  lAWereneea  between  the  two  sexes,  and  between  >the 
"^young  l»rd8  and  f^e  old,  and  also  fnom  thepiaceaitbat 
they  inhabit,  they  are  not  very<  Nearly  defined.     ' 

'x.".   •  OaoEa  II.— Omnivo&ous  Biaos. 

Q.  What  birds  belofllg  to  that  order? 

A. 'Crows, Jays,  ma^ies,  choijghs,  mandrills,  star- 
lings, birds  of  paradise,  and  many  others. 
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Q.  What  are  their  chtnctett  ? 

A,  Thdr  bilk  are  nearly  straight  and  poialeda  wtry 
sharp  at  the  ed|^  and  generally  at  the  point ;  they 
have  four  toes  on  the  feet,  and  many  of  them  bop  npon 
both  legs. 

Q.  Are  they  nam^nms  ? 

A,  Some  of  the  species  are  very  i|lueh  so ;  and  some 
of  then,  as  the  raven  and  the  carrion-crow,  are  found 
in  all  parts  of  the  world. 

Q.  On  what  do  they  feed  ? 

A.  Thdr  taste  is  very  general;  and  most  of  tliem 
are  very  voracious. 

Q.  Are  they  tameable  ? 

A.  Many  of  them  are,  and  not  a  few  may  be  taught 
to  articulate  words. 

Orjokr  m.— ^Insectivorous  Birds, 

Q.  Which  are  the  principal  birds  in  that  order? 

A.  Skrii^es,  fly-catcberf,  thrushes,  warblers,  and 
many  others. 

Q.  What  are  some  of  their  characters  ? 

Al.  Their  bills  are  straight,  rounded,  and  hare  thp 
upper  mandibles  a  little  covered  at  the  point.  Their 
notes  are  mostly  musical ;  they  live  upon  insects,  and 
flofnetimes  berries;  bnild  their  nests  i^rtfrom  each 
other  I  and  generally  breed  more  than  once  in  the  year. 

Q.  Are  they  numerous? 

JL,  They  are  rather  so ;  and  they  are  useful  birds  to 
man  in  destroying  insects  and  snails,  of  which  last  the 
tfaxiiehes  destroy  vast  numbers. 

« 

Order  IV. — Granivorous  Birdsu 

Q.  What  birds  belong  to  that  order? 

s 
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orioles,  and  many  others.  ...      ♦         :  .  *U^7 

Q.  'VR^f.nr^  ^opoB  of  their  characters  ? 

A.  They  have  strong  conical  bills,  live  in  pairs, 
migrate  in  flocks;  feed  mostly  on  seeds,  hot  fsed 
ti^eir  young  nvith  insects;  they  appFoaeh  jdie  habita- 
tions of  man,  and  live  in  confinement.  .Ma&y^i<9f 
them  are  birds  of  song ;  and  the  summer  {duma^  of 
ttie  mate  is  usually  much  more  splendid  dianAthe 
winter.  '  r^  .  .,  ,-, 

^  ^  Are  they"  useful  to  man  ?       .     :  ^ 

A.  In  some  cases  they  are  rather  hurtful,  afrlhiy 
feed  on  seeds,  and  sometitnes  on  bods,  whidi  they  eat 
very  dexterously  from  the  trees. 

OiUAEB  V. — ^Yoke-toed  Birds, 

Q.  Ai*e  there  many  birds  in  that  order? 

A.  There  area  good  many  in  ali  countrici^  and 
in  the  warm  latitudes  they  are  exceedisgly  nixme- 
rous. 

Q.  Which  are  some  of  them? 
'  'A;€}n6koos,  toucans,  pamyli  as  all  their  irasiety, 
woodpeckers,  conynichs,  and  many  Athertk.  ' .        '-;fi 

Q.  What  are  their  distingnishing  characters  ? 

A.  Their  food  is  very  different,  and  so  are  thdr 
beaks.  In  some,  as  the  woodpeckei^  tkeiieaklis^ng 
and  straight;  in  Others,  as  the  pOfMiti^  k  ii.apaAr  of 
tiut-crackers.  ••     -  .  ^ 

^"  Q.  Have  they  no  genend  character^  ;        .      . 
'''  A.  That  of  the  toes  'aeling'two agafosttiMi^tet 
some  of  them  can  remove  the  fitter  toe^  iBui>tifle!nt 
either  before  or  behind.  ■    I.    .!>,      *    ^»  '^^ 

'^''^Q.-^WKbrd'ab'^h^inltebit?^^  •  .i.r,.03ii  jdX  .a  to, 


walking  on  the  ground* 


Order  VI.— Anisodactylous  Birdst. 

Q.  Whidi  are  aome  of  the  birds  with  dimbio^feet  ? 
A.  Nmfaatebes,  eroepen^  humming-lHrds^  the  trooper^ 
land  some  othen. 
••   Q»  What  are  thdr  eharactem  ? 
'   A*  Most  ai  them  run  upon  the  trunks  and  boughs 
of  trees,  but  some  of  them  feed  upon  insects* 

Q.  Are  not  the  humming-birds  remarkable  for  some- 
ifaug? 

'  A»  They  are  remarkable  for  their  gceat  number  and 
variety,  for  the  beauty  of  their  c<4ourB»  and  &)r  the 
amaUness  of  their  size. 

Q.  What  is  the  size  of  the  smaUest  ones  ? 
A.  About  an  inch  and*fr>half  in  lepgth,  jmdit  w^^s 
no  more  than  twenty  grains.  .  , 

Q.  What  are  the  eggs  like? 
A.  Not  much  bigger  than  grains  of  mustard  seed. 
Q-  ^o  the  humming-birds  feed  upon  insects.? 
« '--iAL^-  They  are  generally  understood  to  ieed  upon  the 
faoney  in  the  nectaries  of  flowers* 

Order  VII. — Kingsfisher  Birds. 

. 

-  ^  Is  that  an  extensive  order  ? 
li^'No^  h  contains  very  few  birds. 
Q.   What  are  their  leading  characters  ? 
^.  7b ey  can  neither  walk  nor  climbs  but  they  are 
vdry  9mf&d  on  the  «ing»  and  almost  instantaneous  in 
th9(}ob^a9Ba:of  their  motions., . 

<J.    On  what  do  they  feed  ?  c    .  : ,  j    ;.;,.,.    -  ,,'^h- 
A.    The  bee-eater  feeds  0^,.t^,J^afgJBrJ^if>f9^tsJ 

K  2 
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common  kingsfisher  on  little  fishes,  which  itseites  with 
much  dext^fjl^ff  ^AAe  I^r£[^  broiiNtn  Jf4ngi^iher,  which 
is  a  native  of  the  southern  hemisphere,  also  feeds  on 

'mr  '■•"■•■.       •.•—..-./ 

'   Q;  Where  do  the  kingfishers  nestle  f  '     ' 

''  '^Aj.  !n  hbl^ds  by  the  sides  of  riter^.  '  ^ 

OrDKR  yiI{rf^CHISI.£DONIAN  BiHDS.  i 

Q.  What  birds  belong  to  that  ordar? 
'  A.  Th6  £ffereht  ipedes  of  swallows  and  g6at- 
Ittiikew.  ' 

Q*  Do  the  latter  suck  goats  t 
*   A.  Of^durtenot;  they  Hire  entirely  upon  insects; 
and  hare  got  that  absurd  name  from  followiiig  anlinals, 
upon  the  skins  of  which  insects  settle. 
^    Q*  Doany  oftheorderremamin  Ehglatid  all  thb 
year  round?  -  » 

A.  Noy  they  are  only  stunmer  visitan^p*    v 

Q.  Are  there  many  speciies  of  swallows? 

A.  There  are — the  house-swallow,  which  is  blatsish 
blue  above,  and  whitish  below,  and  builds  in  chimneys; 
the  window-swallow,  which  builds  in  the  corners  of 
windows  or  on  walls ;  and  the  sand-martin,  whiph  is 
lighter  coloured  than  the  others,  and  some  others'. 

Q.  Is  there  not  another  kindred  genus  i 

A.  Yes,  the  swifts,  which  are,  excepting  peifiaps 
some  of  the  humming-birds,  among  the  swiftdst  birds 

■that  fly.  ,  ;; 

Q.  How  do  the  birds  of  this  order  feed  ? 

A.  They  catch  insects  when  on  the  wing;  and  the 
keenncitof  their  vision .« to  ditqoYer  is  m  •mmdrkable 
as  the  rapidity  of  their  motion  to  seize. 
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ff»rw  '  »••».'  '■"'''..  ■.     ''   '     I"*  MCI  'iroi 

Q.  What  are  the  general  character  of  the  pigeqjfk!^^ 

A.  Ili^  arevety  elegfuktly  shaped  blrcb^rlhqco* 
lours,  though  by  no  means  gaudj^  are  fijse ;  tliey>  are 
warm  in  their  temperaments,  and  they  consume 
more  food- tthan  any  other  birds  of  an  eqiial'She. 

Q.  Are  there  many  of  them  ? 

A.  There  are  a  good  many  species — the  varieti^  of 
the  domesticated  ones  are  very  many,  and  as  they 
breed  very  fast  they  are  found  in  great  numbers. 

,  Q*  ^o  ^&t  order  have  the  pigeons  the  greatest 
resemblance  ? 

A«  To  the  gaUina,  or  poultry;  and  some  of  th^ 

{>igeons  in  the  south-east  of  Asia  seem  to  be  a  sort  of 
mk  between  the  two  orders. 

Order  X. — Gallinaceous  Birds. 

^e    Q.  From  what  are  the  birds  of  that  order  namod  ? 
,  •  A.  From  the  resemUance  that  they  all  bear  to  tb^ 
.domestic  cock. 

Q.  What  are  the  birds  belongibg  to  the  order  ? 

A.  Peacocks,  turkeys,  common  fowls,  pheasants, 
grouse,  partridges,  and  some  others. 

Q.  What  characters  have  they  in  common  ? 
,'  A-  They  walk  heavily,  and  fly  more  so,  and  with 
much  apparent  efibrt;  and  they  live  in  families.   Most 
of  the  males  have  the  tarsi  armed  with  spurs,  whicn 
are  their  weapons  of  war. 

ol  'i  •     OitD&R  XL— Cursorbs,  or  ItUNNBRS;     J  '^ 

Q.  Which  are  the!  birds  that  belong  to  that  ^'' 
der? 

E    5 
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A.  The  busterd,  the  ostrich,  the  rhea,  and  the  cas- 
sowary, ar^^the  priocipkl  dries, 

Q.  Which  lire  tJbeir  distinguishing  chafact0ratic$.^ 
^  ,,A,  Tkt^  have  the  legs  verj  long,  and  nak^^^  fqr  so 
fiMi8hoi[&tl»«  knoes^  no  toe*  behind^  an4  thfee,jaad 
in  ,60119.  of  the  species  only  ;kwo»  forward.    Soa^^^tf 
them  can  fly  nomo^  And  all  of  them.  hsA  Uttle«,        .  >. ,  < 

Q.  Where  do  they  inhabit?  ..^> 

.  A*^  Tkty  generally  inhalnt  remote  »imI  d^ait  j)l9ges, 
and  are  very  shy.  .     .  ,  i 

Q.  Are  they  all  natives  of  the  samQ  countries  ?  . 
j^  A.  No*    Two  species  of  bustards  arp  fioundip,  the 
warm  parts  of  Europe,  and  used  not  to  be  uncooiiDOii' 
as  seasonal  birds  in  England  before  the  couoiryjwas 
so  populous. 

Q.  Where  are  the  ostriches  met  with  ? 

A.  In  Africa  and  the  south-west  of  Asia* 

Q.  Where  the  rheas  ? 
<     A.  There  is  one  in  the  pliuns  of  South  America, 
and  another  in  Australia,  where  itis  caUed  thtf.eo^. 

Order  XII. — Graix^e,  or  Waders«    \ 

Q.  Are  they  numerous  ?  y  ,     " 

-  ,.Ad  They  are  a  yeiy  numerous  xMrder^ofUnlsy^fuid 
.Aey  are  very  much  diversified  in  their  cbaiakclerft...  > 

Q.  What  birds  does  the  order  oontain  ? . .        v^ 
o-j'A*  Ploveis,   sandp^rs,  lapwingi^  omlies,;  stArks, 
tb#))oni^  the  flaiiiingo^  thespeonbiilj  ibtse%  soq|iet|rflttli 
iftigr^i^iyapiety  of  •other  birds..  i  ..:  :  ,  n^ 

Tilft.  Where  do  they  frequent?  .  .  .-^ 

'bii^*  i^me.of  Uiemfreqeent  the  .shores  df  th^  set, 
jftBd^odpifiVs  ttemtkigjoajpf  poedi.aiid  lekei>  md  ladst 

nlaces.  iii;.'nt' 


■    .  '  !      A 
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Ordkr  XIIT.^F)jef-FOOT£];>  Bibds^ 

Q  Whiitttf^  the  chdracten  of  these  t 

A«  Th^  bill  is  stnigh^  and  of  e  medium  sisa  They 
have  three  toes  before  and  one  behind,  with  margiiMd 
Webd.  ^bey  are  excellent  swfumen  and  divert^  and 
they  have  eonaiderable  powers  of  flight. 

Q.  On  what  do  they  subsist? 

A«  On  imeetBy  worms,  fish,  and  sometinei  vege- 
tables. 

Q.  What  sort  of  plumage  have  they  ? 

A.  It  Is  very  firm  and  glossy,  and  contains  a  great 
^al  of  down. 

Q»  Can  they  walk  well  on  hind  ? 

A.  Generally  speaking  they  cannot. 

Q.  WhCtt  are  the  names  of  the  principal  genera? 

A.  The  principal  ones  are  coots  and  grd>es. 

Orobb  XIV.— Wkb-footeo  Birds^  ,     ,,  ■/] 

43*.  Aril  tlvbe  a  numerous  order  ? 
-    A.  They  are  very  numerous. 

Q.  Whether  do  they  live  most  on  the  land,  or  in 
-tiie  water  ? 

^  "A.  They  Kve  most  in  the  water,  and  they  are  better 
adapted  to  that  element  than  any  other  order  of  Inrds. 

Q.  How  are  they  adapted? 
'  A*  Xhelf  plumage  is  so  compiUit  and  thick  thai  the 
^tefidpemture  of  the  water  can  have  little  or  no*  eflSMt 
on  them,  and  they  are  more  abundantly  aopplied' wcifh 
oil  for  the  dressing  of  uheir  feathers^  than  any  ^her 
MfdMi:   Their  iN^bed  feet  "alio  sna^rer  as»brabd^ad- 
tdesi  mui  kuM  tham  4hfi>ugh  the  %aMr  -milli'  g- 
rapidily.  ''"* 
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01^  ^Ufo  uihf  iWim  in  any  peculiar  ipanneir'  7    *  ^^  '^J 

A.  Ye8»  they  Walk  thi^ou^hthe  water,  as  it  Were, 
moving  th^  one  foot  forward,  while  the  action,  of  'the 
6iiiet  is  impelling  the  body;  and  thus  their  progress  is 
finlferi^. 

'  Hl^  lib  they  perform  any  other  operation  in  th^ 
water  than  pwjmming  on  the  surface  ?  \>     . . 

A.  Many  of  them  can  dive,  and  spend  the;  greater 
part  of  their  time  actually,  under  the;  water, 

Q.  On  what  do  they  feed  ?  ,    ^  ^ 

A.  The  greater  number  feed  upon  fish ;  but  some 
prefer  vegetables,  and  the  flesh  of  those  that  jo  sp  is 
much  esteemed  as  food^  while  that  of  the  others  is  not 
relished.  »  ,      / 

Q.  Which  are  some  of  them  ?  ,     ; 

A.  The  whole  races  of  duck9,  geese,  and  swans  be* 
long  to  the  order. 

Q.  Which  are  some  of  the  others? 

A.  The  cutwater,  an  American  bird,  which  is  con- 
stantly on  the  wing^  terns,  guUs,  petrels,  albatrosses, 
pelicans,  auks,  penguins,  and  an  almost  countless  num- 
ber of  others. 

Q*  I>o  the  individuals  appear  in  great  num- 
bers? 

A.  In  rocky  places,  which  are  remote  and  undis- 
turbed, they  are  often  in  numbers  that  are  alt«iget|ier 
iiiicredible,  many  millions  in,  one  flock* 

Part  III.— Sobie  Oeders  of  fiaiTiSH  Bi'rds^' 

Q.  AfLU  the  British  birds  numerous  ? 

A.  There  is  a  considerable  number  of  them :  and  as 
the  surrace  of  Britain  is  much  diversified,  the  shpf ea^ 
indented  by  arms  of  the  sea  and  rivers,  and  in  somie 


ptrti  oT  the  country  the  lakes  numcroiit,  Ap  UrdMn 
qiU^  T^ried  In  their  kinds  and  hnbiu.  ''  '  \ 

.  W.  Are  there  many  Bririih  binln  of  prej  T ,    '    ,  ,    .^ 

A.  riie  number  U  consitlcruble  i  but  M  thej,  ar^ 
huDted  nnd  ilcstrojed  with  pussibly  niore  zeal  than 
jAiifm,  the  iD<UvidiMb  in  the  more  pownful  kjod* 
aire  but  few. 

Q.  Are  there  any  <rf' the  order  waDU'DgF 

A.  There  are  of  codrM  many  ipeciei,  and  there  b 
one  tribe ;  there  being  no  Britinh  vulture. 

Q.  What  ii  the  usual  diviilon  of  the  Britiih  Hrd* 
oTprey?  , 

A.  There  are  two  genent^bawki  (Falco^  and 
owUfSTaix). 

Q.  What  aretfaetribeiofdiehavkar 

A.  There  are  »i*  of  thetn— 

1.  Eaglet,  , 

S.  Kitei. 
Z.  Buzzardt, 

4.  Harrieh, 

5.  Hawks, 

6.  Fblconi.  ! 


Q.  What  are  the  dittinguiihing  characters  of  the 

«iBi»?  ■;  „ 

A.  Superior  rizb  and  Btrerigth,  ntore  lonely  and  re^ 
dred  habits,  and  ii  loftier  flight. 

Q.,H<)w  itiaiiy  British  e^narethemf 
A.  There  are  three  apeuies;  but  as  their  gluippge 
and  appearance  vary  in  the  young  and  the  fuUrgr^wn, 
ttiey  htfve  sdmetimes  been  con^dercd  as  more  ni'^ 
Vtfus.'  ■       ■ 
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Q.  Which  are  th6  ib^eSf  '        -       «/  »  - »    •     .i 

° j^  ^Tfte'  goicte  eagle  (<ihiysaHdii%  the'white-tailed 
eagle  (albiciUa\  and  the  osprey^  (MiaaHai^ 
^"^^  ^fiere ^es  tibe golden  eagle  inhabk? 

A«  The  wild  mountainous  parts  of  Scotland  axA 
Ireland.  . ,  , 

^'  Q.  What  Mils 8i2fe? 

"^  A.  The  female,  which  i»the  largest  bird,  i8.elbtei 
ttiore  than  three  feet  long,  and  eight  feet  hi  the  stretch 
of  the  wings.  >.i: 

Q.  What  is  ib  prey  ? 

A.  Mountain  birds  and  small  quadrupeds^  the  yomg 
and  weak  of  the  wild  deer,  and  sometimes  lambs.  ^ 
'   Q.  Does h fish? 

A.  It  is  a  land  bird,  and  not  known  to  ibhor  to  eat 
fish ;  but  in  extremities  of  hunger  it  will  eat  carrion. 

Q.  Where  do  those  eagles  form  their  nests  ? 

A.  In  lofty  clifis ;  they  have  sddom  moredian  ^o 
ytrang  in  the  year,  which  they  feed  with  great  assidtuty 
fHi  fledged»  and  then  cbrive  away»  Hie  old  once  te^ 
dom  go  very  far  from  home.  c. 

Q.  What  is  the  colour  of  the  golden  eaglet 

A.  A  mixture  of  blade,  brown,  and  orange;  the 
young  havfe  the  insides  of  the  thighs,  and  the  under  iiai 
coverts  white. 

(i.  What  is  the  locality  of  the  white^ailedeaglft? 

'  A.'It  is  more  diffased  than  the  former;  and  wifiis 

a  fishing  bird,  it  is  found  on  many  of  Ihe  rooky  shores: 

btftMillit  is  most  d>undant  in  the  tt^rthem  parti,  of 

the  country.  ^i    ^) 

Q.  Is  it  a  powerful  bird  ?    . 

A.  It  is,  though  not  so  strong  or  well  made  as  the 
golden  eagle.      '  •••**'        o^    .  /  ..   *.)j  .■»-.  .i^  . 


Q.  Does  it  feed  wholly  oa4A  ^  •      r-  .<'  rr^  //   i> 
triU*Np«    lorfiBcriiBiaafte^ 
Q.  What  Jb  its  colour?  ,.  ,„,,, 

A.  It  is  not  80  dark  as  the  golden  «igl%  ^  n^re 
tfian  aalKColoun  /^ 

Q-  What  are  the  haunts  of  the  osprqr?         • .  .  •  m  ' 

A.  The  shores  of  the  sea  and  th»  mnyiiu .  of 
laisM^  almofll  eoBekuiyeljr.  It  lives  \fy  fisfaiog}  beats 
clvertiio  Bur&ce  of  the  water,  and  shoots  dowo  with 
the  rapidity  of  an  arrow  when  it  sees  a  fish  near  the 
surface.  Its  plumage  on  the  under  part  of  the  body 
loeaMnbles  that  of  the  water-fowL 

Q.  What  are  its  colours  ? 

A*  Brownish  and  mottled  on  the  iqpper  pait,  and 
wliite  below*. 

' '^  mAm  there  many  British  kites  ? 

V  (A*  There  is  only  one,  which  is  a  beautifiil  lur^ 
iritfavft  forked  lai^  and  remarkable  for  the  gracefuhnesf 
of  its  flight. 

Q.  Of  what  ^eces  is  it  Ml  inhabitant?  i^^^ 

3  A^  €}£  Ae  oiltiraled  countries,  rather  than  .the 

Q.  What  is  its  prey  ? 
^  Au  Birds  and  small  quadrupeds.    It  is  voiaciiQus^but 
wapipodoA  to  be  rather  cowardly  in  ppoiKNrtion  to  ijts^ze. 


f' ,  'i 
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r£4^i^l^-hi»re  doe&it  jQidie  its.nfBt^ 
lo A*;Ii| tveeas  and it«pfefer» those parta oifja^cpv^ 
try  that  contain  woods  and  coppices.         \^ui  i^ .  .:.n> 

Buzzards.     '"  '  "'  "  ^'  '*    ^ 

Q.  Are  there  many  species  of  these  ?    ^fg^s  n^iii- 


fsfe(»,jwwg^4^ggtd  <fafflyw)^  aM.tils  honey  bttSMod 
(aj9it>ori»)« 

Q.  Where  diOftff  the  oadamon  buzzacd  h&al]^? 
^/  A.  Woody  dwtaacU,  where  it  is  olken  foond  perched 
on  a  withered  tree.    It  Is  a  heavy  bird. 

Q.  What  is  its  prey  ? 

A.  Birdsy  small  quadrnped^,  and  soineftimes  kogi 
and  inseets. 

Q.  Where  does  it  catch  its  prey  ? 

A.  Always  upon  the  ground.  Ip  some  countries  It 
is  eaten. 

Q.  What  15  its  colour? 

A.  The  colour  varies  considerably,  but  the  shape 
and  habits  of  the  bird  cannot  be  mistaken. . 

Q.  What  is  the  character  of  the  rough4egged  Iniz- 
2ard? 

A.  The  tarsi  are  feathered.  It  is  a  native 'of  the 
very  nordiera  parts  of  Eofope,  and  visitB  Britain  only 
occasionally. 

.  Q.  What  is  the  hon^  buzzard  ? 

A.  It  is  smaller  than  die  others,  anj  freds  {nrt^mn 
insects.    It  is  very-rarein  firiteiii. 

Harriers,  , 

• 

Q.  WbatarethechamcteiaQfllieBe? 

A.  They  have  often  a  raff  of  featben  about  timfar 
necks;  they  beat  over  the  sui&ce  of  the  poMnd^  a 
kiiwAi§j^  and  pounce  on  tfaar  prey*  ■ 

Q*  Ar«  there  mmy  of  tiiem  ?  . 

A.  There  are  three.  The  marsh  hariier>  the  hen 
ll»raer,a«d  the  ash^ceJoured  harrier.  .     . 

Q.  Where  does  the  macsh  harrier  inhabit  ?  ' 


'/ 


«  >•% 


Urn  MmiAm,  triMM  ift  pny-wtt  ^tOthHlt  4kH 
wfifcp«fowl;  gr  l#ir aMJy  eomwui, wit >i ll |Wityt<lfc 
rabbits. 

Q.  Where  does  the  hea  harrier  fieqeetH? 

A.  Fiehfo,  ¥4iere  it  is  very  deitredife  te  game*'  It 
also  preys  upon  mice  and  reptiles. 

Q.  The  a^-coloured  harrier  ? 

A.  It  is  a  Inrd  of  the  uplands,  and  flies  more  vigo- 
rously than  the  other  harriers,  but  it  is  not  eonmon  in 
this  country. 

<2-  Where  does  it  form  its  nest  ? 

A.  On  the  ground,  among  fune,  or  other  boshes. 

Httwki, 

Q.  Are  there  many  BriUsh  speeies  of  hawks  ? 

A.  Of  hawks,  properly  so  called,  there  are  only^wo. 

Q.  What  are  the  distinguisbing  characters  of  a 
kawk? 

A  They  are  three.  The  first  quid  of  the  wing  it 
▼ery  short ;  flight  rapid  -,  they  strike  their  prey  upon 
the  wing,  are  bold,  and  will  attack  birds  much  larger 
than  themeehres. 

Q.  Which  are  l^e  Brithh  species  ? 

A  The  gos-hawk  and  the  sparrow-hawk. 

Q.  Where  does  die  gos-hawk  inhabit? 

A«  In  the  wild  districts  of  the  north.  It  pr^  upon 
hahes^  rabbits,  and  th^  larger  birds. 
'     Q.  Where  does  the  sparrow  hawk  inhabit. 

A.  It  is  pretty  genereUy  dtfilised,  cspedaUy  in  the 
cultivated  parts  of  the  oeontry.  It  is  rery  destrtMiliTe 
tff^gaate  and  pgeona. 

<2.  Is  there  001  a  remMMMe  diibreiiee  -in  'the 
sexes?  .'  !..  .N    I" 
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A.  YeiiyjrAAi&mlililrJtf'iQei^fililidlti  b«^ 

atfile.yia^iffiillprfiy,ii^diilii  -   a 

Q.  What  are;  Ai»  <]biraet«ca  0$  the  &lcopu  ? .     t 

a  corresponding  not^  o»:th«'|ow^  one^  (he  wJtpigi 
long,  and  the  second  fedUier  thtfJoqgesW;  ,/ 

v!^  Af«,iberejmtnyBriM falcons?  a 

A.  There  are  at  least  fiye  species*    The ,  je^fa|((3on, 
idat  pQiegrin0y  the  hobby,  the  merlin^  and  the  hfst^U. 
J ;  Q*  ■  JWiwredoea  the  jerrfalcoa  inhabit?  .    « 

A.  It  is  found  in  Sccitland,  though  its  prop^  plac^ 
of  habitation  is  farther  to  the  north. 

Q.  Is  it  a  powerful  bird? 

A.  Yes^very  peiwerfiil  and  yery  daiuig.    Itft^pjn^  is 
gUvqa  and  large  bird8»;.wych  it  strike  .^nrith  anv^sing 
jDtce<    It  i»  mrdy  if  ever  «een  in  Eoglaed^ 
y''  4^  Whevels  the pen^rtB0 falcon  Ibutid;?        •  r  ^^ 

A.  Chiefly  in  the  north  too,  thou^ll  ift<<KHmMell- 
i■]fy>mek:lSIth'3n£^glmdt  V* 

Q.  Is  it  a  bold  bird?  ,  .;    V 

r^  J  A*  •  Ytry  mieh  ao;  It  aeolelmea  a^compeiMea 
Sportsman  during  the  grouse-shoQSiiig  eftlke^.tnooti, 
and  share*:  vith  then  the  coveys,  of  itodainlls0  by 
itiie  ;dogft..  It  een  fly  M  the.ceie  olE.fnQjre  .tkiBQAisa 
miles  an  hour.  \S^n 

Q«  Where  ia^e  hobbfrlbunilB''  ^  .  <  1    V    \t 

m.  4u  Itm&MJoams  idsUaaik,)  woAkmA^  lOilifK Jn.loine 

of  the  southern  parts  of  England*. '       ! .  V.  M»yi  \hi^ 

Q.  Whlit.foiln'ltipfi^iSlv  i:   .   ,,  ,...  }^  won  .p 

ni  iAi^/]giM&^did(i»ttet0snU  IMs^^fo^iesiiiibltf  jtfhich 

it  flies  with  great  raiudity.  .^^-i/nuoo  orii 


A.  SmallncM*''Of '8ia»^  toldoatt, .  ia4  -MtMty.o.  in 
prey  is  small  birds,  and  it  follows  them  in  their  sea- 
sonal migradons,  though  itself  breeds  in  the  country. 

Q.  Where  does  the  kemil  kitMtf 
'    A»  Most  paits  <yr  die'  oountry  |  b«t  It  relke^  to 
no^ity  pluce*  in  the  wintry  season.  -  f 

Q.  What  are  its  chief  food? 

A.  Mice  and  la^  beedeS)  especially  eodc«ehaftri. 
J*  ^  Henr  does  it  catch  the  latter? 

A»  it  darts  through  the  swarms  of  them  that  ate 
flying  about  in  the  summer  twilight,  eateiies  one  in 
-eiN^  fdoi»  aadeat$  them  on  the  wing. 

<^»  tQi:  What  areilie  characters  of  the  owls? 

Li'-'Ai  They  have  the  bill  hooked,  the  eyes  lai\ge^  the 

face  broad,  the  plumage  so  soft  and  downy  that  they 

make  no  noUe  when  they  fly,  and  they  fly  chiefly 

doting^he  night. 

Q.  Is  there  not  something  peculiar  in  die  £bimuf5aa 

of  their  ears? 

-^  '^' A.  T)f9f  ate  flmcii  More  elaborate  in  theia  Atruftuie 
r.«han  in  ether  birds.  <   -, 

X(i  Q.  Ajre' there  net  two  ditiueBS  of  owls  ? 
o<;iAb:/Xhere'  aM  tmooiii>.headed  owls  and  homtd 

owls?  .♦/    . 

Q.  What  is  mearii  by  homed  ewk? 

ocKAjiOfMB^katihave  a  teft  of  featfaMaataming  i%  on 

each  side  of  the  head;.  .  '  •    .  :ia 

Q.  How  many  British  spe|:ic9  aterthetd? '  *-    y 

d-^'iA.  iFo» ef  iWih  Jnidifl^ocnkisoiMilyineflwitti  in 

the  country.  VkiUkjili  .*Ddi^  dsiv/  ecj' 

rS 
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O,  Which  is  the  most  remarkable  ?  ,._,„ 
''  A.  The  great-horned  ow],  which. b  a»'lai^  ^'^an 
^agle ;  but  it  is  only  an  occasional  visitant. 
''   Q.  Is  it  as  powerful  as  the  eagles  ?    .      .    ' 
"'   A.  Very  far  from  it,  tlioiigh  it  can  kill  grouse  ana 
rahpits..  The  sl^eleton  is  very  slender  as  CQtnpnrea 
With  that  of  the  eagles.  ' 

,  Q.  Which  is  the  next  ipeciee  P 

A.  The  loDg-horned  or  long-eared  owl ;  it*  coloun 
are  handsome. 

Q.  Where  does  it  inhaUt  ? 

A.  Woods,  aod.it  ieeds  chleflj  on  mice  and  mctlet. 
WheD  nounded,  it  %hts  lying  on  its  baclc.   . 

Q.  Which  is  the  third  ? 

A.  The  short-eared  owl,  which  winters  in  th^  south- 
ern parts  of  the  island,  and  summers  in  the  ncr^er^ 
It  preys  on  mice  and  small  birds. 
;  .  Q.  Which  is  the  last  of  the  British  eared  owls  ? 

A;  The  scops-eored  owL  It  is  a  small  and  han^- 
Bome  species,  rarely  met  with  in  England,  but  cpntqion 
in  warmer  countries,  where  it  is  a  seasonal  ioig£ant. 
It  feeds  on  mice,  insects,and  worms.  This  little  owl  is 
easily  tamed.  .      ., 

,    Q.  Which  are  the  smooth-headed  owla?       ,    \ 

A.  The  8Qowy-owI,  the  white  or  barn-owl,  the  titW);^ 
owl,  and  the  lltUe  owl. 

Q.  Where  does  the  snowy-owl  inhabit  ?  ,  , 

A.  It  is  a  native  of  the  snowy  re^ons  of  the  world ; 
but  it  ia  sometimes  mtt  mth.  in.  Scotland,  and  more 
nrely  in  the  north  of  England  dfiripj  s^eiv  snow- 
Mormi  from.the  north.  ..    , 

_  Q,  What  are  its  characters?  ■.     \ 

A.  It  is  a  larger  beautiful,  and  powerful  lAr^.fites- 
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iDgnpoQ.almne  hares,  rabbits^  ana  other  animaliy 
whrdi  h  catches  in  the  day-time.  In  the  ol^  b|rd^ 
though  thdr  bill  is  black,  the  plumage  is  snomt-^rhitey 
iui4  the  animal  distinguished  with  di£GlciiIty  fiprn'^the 

snow  on  which  it  sits. 

» 

Q.  Where  does  the  barn-owl,  or  white  owl,  inhabit  f 

A.  It  IS  common  in  most  parts  of  Britain,  and  found 
about  old  buildings  and  hollow  trees.  As  it  flies,  it 
utters  loud  screams  ;  on  which  account  it  is  called  the 
screech-owl.  On  its  perch,  it  makes  a  hissing  and 
moaning  noise.  Mice  are  its  principal  food ;  and  thus 
it  is  valuable  about  farm-yards.  When  young,  it  h 
easily  tamed,  and  becomes  very  domestic. 

Q.  Where  does  the  tawny  owl  inhabit? 

JL  Like  the  former,  it  is  very  generally  diffused ; 
but  it  does  not  come  so  familiarly  near  the  habitations 
of  man.  its  favourite  abode  is  in  woods  and  thickets, 
where  it  hoots,  in  a  very  noisy  manner,  during  the 
night. 

Q-  Is  it  as  harmless  as  the  white  owl  ? 

A.  By  no  means.  It  destroys  rabbits,  young  hares, 
and  pigeons. 

Q.  Where  does  the  little  owl  inhabit  ? 

A.  It  is  a  native  of  warmer  climates,  and  rarely  seen 
in  this  country.  Thouf^  small,  it  has  some  of  the  cha- 
racters of  the  hawks,  and  pursues  birds  during  the  day. 

Q*  '^re  there  many  species  of  British 

Okmivobous  BIAO8? 

A.  There  are,  at  least,  not  fewer  than  fourteen. 
Q*  Which  is  the  most  common  genuis  ?  •      J 

A.  That  which  includes  the  several  spedes  of  c^c 

F  3 
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Q.  What  are  theii^  chattiderQ^  ?       ;       ^  's    O 

A.  The  bill  is  middlefsi^ed,  strongs  homy^  <!ouher- 
shaped  at  the  edges,  and  adapted  foir  .tibnisting;  or 
^ggic^  Tk^j  live  in  paurs^  and  some  of  the  species 
tn  isooietdes*  They  are  very  indiscriminate  in  .their 
eatlngf  .     v, 

Q.  Which  is  the  most  powerful  of  the  gembtf  P  ' 
i  A.  Hht  f^yen  (Jporax) ;  and  its  power  of  etidur^ce 
is  equal  to  hi  strength,  for  it  can  stand  every  cHmate^ 
however  cold,  or  however  warm* 
:  Qk   Then  are    ravens  found  in  all  parts  of.  the 
#oirld  ? 

A.  They  are:  from  the  snows  of  Greenland  to  the 
most  sultry  climes. 

Q.  What  are  the  favourite  haunts  of  the  ra#en?. 

A.  Woods  and  wild  rocky  places  ;  but  as  its  saarie 
of  smell  is  very  acute,  ofiai  and  carrion  «an^  briog  it  to 
feUiy  place. 

'    Q*  lb  its  food  confined  to  substances  of  that  de8Gri{^«> 

tion?  I     •  ..  ^ 

•iA.  No;  it  b  very  destnicldve  to  graoei  to-  lambs, 

and  to  sheep  that  are  diseased.  '>/••" 

Q.  What  is  its  mode  of  att^idc  upon  large  animals  ? 

>  A;  It  firtit  punches  out  their  eyes  withits  foiimdable 

Maki|  arid  then  they  beicome  an  easy  prey«  ■  -.,: 

Q.  Can  the  raven  be  tamed  ?  t^ivi 

A.  It  can,  and  when  that  is  done  vdiile  it  itf  yoUng, 
tfr^otiay  be  taugltt  a  number  of  tricks,  imd  eveato  pio* 
^ottfice  words.  it 

I  >Qi  -^'that  commou  to  any  other  of  the  crow  tribe,? 
^'oA.  i^any  of  the-  orders  oan  be  sttadtt  td  ardioul^^$ 
and  perhaps  thoae  tank  that  iiave  tfe<  hardest  .nafiinil 
voices'aMtbejttdstie&silyinnghtttQflpeakL    <>' I    ^» 


Q.  Are  the  ravens  grtgflriottt  ?'  •  •>  ://    q 

A.  No,  Chey  Ut*  only  m  pairi.  '      A 

'    Q,  Arediey  long  lived  ?  '         .•  *- 

'  Ai  Very  much  so ;  bat  tli«  precise  period  of  l^ir 
Matanil  lives  is  not  known,  Pabi  hanfe  beenlcnoim  to 
frequent  the  same  cliffs. for  more  than  a  century.    '•  ' 

Q.  What  is  the  colour  of  the  raven  ?       •     '      - 
'  A.  Wholly  blacky  beak  and  all;  but  the  opper  part 
k  gtofised  with  blue. 

Q.  What  other  species  most  resemble  the  raven  ? 

A.  The  carrion  crow  (eorone)  |  but  it  is  not  nearly 
so  large,  and  the  gloss  on  its  back  has  a  gfeeaish 
titige. . 

Q.  Where  do  they  inhabit  ? 

A.  Wooded  districts  are  their  favourite  places ;  but 
they  are  found  generally  all  over  the  country.  ' 
'    Q.  On  what  do  the  carrion  crows  feed? 

A.  On  carrion,  on   the  young  of  birds  and  small 
quadrupeds,  eggs,  roots,  and  sometimes  on  pigeons  and 
other  birds  which  they  can  master. 
/i:Qi   Is  there   any  other  species  resembling   the 
raven  ? 

.  '.Arf  Yes,  the  hooded  erow-*of  which  the  bead, 
swings,  and  tml  are  bladc^  and  the  lest  of  the  body 
grey — has  some  of  the  characters  and  habita.  of  tbt 
raven. 

:  Qw>  Where  does  it  inhabit?  <     ^ 

•  »(A.*  It-is  found  dnefly  in  the  northern  parta  of  she 
island,  where  it  remains  the  greater  part  of  4he>iy«iiv 
TesOfting  to  the  shores  in  winter^  where  it  feeds  i^lon 
'^htllHfisbi  In  England  it  is  a  seasonal  birdyV^eaHng 
ImOctober^' and  departing  in  the  spring:.,   'i    «.';i*.;: 

Q.  Poe8iicoiBcfnrip]the^c9thB6SGotlaBdi?^'j'^ 
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'"SL^  k(ii¥api)eare'rath 
Norway  along  with  the  wi 

Q.  Is  it  a  destructive  b  i 
f '  A.  ki  spring  it  destrr  | 
bf' grouse  and  other  bir  i 
when  they  are  wealc  or 

Q.  How  does  it  manr  : 
ter? 

A.  If  Its  beak  wiU 
kheil»  it  rises  in  the  a      i 
rocky  breaks  it,  and  sr      I 

Q.  Which  is  the  m4 

A.  The  rook  {fru 
manners,  least  resem' 
:    Q.  What  is  the  c(         i 

A.  Black,  finely  [  I 
'  Q.  Where  do  th^  i 

A*  Woods  and  p' 
districts. 

Q.  Do  they  dre  i 

A.  No;  they  of  ! 

whichr  is  nearest  t  ! 

pulous  town. 
■  Q.  Then  rook 

A.  They  live-  , 

societies,  thougl 

Q.  Do  they  i  i 

•  A.  They  do 
tumn:  butthei 
time  look  aftei 

^.  Are  the 
^atti^  ttibe, '  Oi 

A.  There 
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A.  There  are  two  yisitafif^-^l^  cii^t>6  ^Ad4he 
wryneck;  and  sev^rkt  Vt^oodpedkers/ ^hich  are  Mn- 
di^^  iJ^ddgfbpetuliar  in  tlkdr  totalities.  >  >  ^' 

Q.  What  is  the  character  of  those  birds  as  depend* 
itig  cm  the  feet  ?  '  -' 

A.  They  can  run  up  the  trunks  and  branch^  df 
tr6es>  but  not  down.  -* 

Q.  On  what  do  they  feed  ?  .         .     r  i 

A.  Wholly  upon  insects  and  tfadr  hofte,  9lie 
todcdo  tipoh  -tbe  living  lartra  of  batterfliies  -and 
moths.*  A, 

Q.  Is  there  not  something  peculiar  In  the  babitif  of 
^^ cuckoo?  '    '       '    f 

' '  A;'  There  are  many  things  pecniiar  In  its  habits.  '  It 
ktL  redred  and  solitary  Mrd,  seldom  more  thait^dtt^ 
beiiig  seen  at  a  time.  It  comes  late  to  Britaito,  and  U 
understood  to  quit  the  country  eaify.*  ltd  ydut%  ai^ 
said  to  be  hatched  and  reared  by  other  bnrdfr;  an^'al- 
^geifi^>  it  Is  an  ainomaly  among  b&ds;  ^' 

'  Q;  Why  does  the  odier  yoke*toed  tiodtant  -^'ffl<6 
tiltoeofwrynetk?  "■■'-'    «    -'   -    r»^ 

^  A.  As  it  mores  its  bead  in  seatch  df  fobd;  b&^tMft 
^H^ces^of  the  bark  oF  trees,  a  iine  tfaattbkdMes  fi^i^ 
tiienape  cbwn^he  back  is  constanthjT  bending.'  ^    ^'^^ 

Q.  Is  it  a  handsome  bird  ?  .>'i:i'> 

''^*' A.^The%»rikittgsofthe  colcytirs  aietemaAHitejrfibe. 

Q.  When  does  it  come  ?  '  ^  '^  * 

^'^Jkl-A'^w  days ))6fore die  c<icl:oo;'but  ilii  nA  so 

Sfi.j   Lt.^  ;<  i,   j  '« , '      '.-ii    ,        ...   t./  . —   1.    .1    .'.,..:.   .ji; 


widely  diffused  over  the  bland  ^i^Jfiut^VM^lif^^^pn* 
fined  to  England. 

Q.  Where  do€»  It  MuMil^BM?  ' 
.3,JL  Id  bolft-ofoULtrees.  ..  ,  .-    /^ 

.,  Q.  li^hat  fonna  ita  principal  food  ?.  .,.,., 

A.  Ants  and  their  ^ggty  oC  which  it  coaswpep  j^^t 

Q.  You  mentioned  the  woodpeckers^.  ^fO  ti^9^ 
fpa^tjofthem? 

A.  There  are  three  British  species,  one  green^  991) 
two  spotted. 

rj  "Q.  Which  is  the  most  common? 
.    A.  The  green>which  is  found  in  most  of  the  wooded 
parts  of  England  and  Scotland, 
f..  Q.  Then  itinhahits  trees? 

A.  Yesy  it  does ;  and  is  seldom  found  on  the  ground 
ipdlesawhea  attacking  the  ants.  It  builds  in  pat^ral 
lioles  of  the  tree%  or  in  holes  that  it  makesitself ;  and 
i(^8.;|b«grqa^partofits  food  in  the  barJ^  or  ill 

.\f.(j^,rUow  does  it  get  at  its  food  ? 

A.  Sometimes  the  tapping  which  it  makeaon^th^ 
^fl^mt^^iu  bill  forces  out  the  insects,  sometime  it 
«ygs  down  to  them,  and  sometimes  it  brings  them  cuit: 
^^d^r, holes  with  Itatoogme,  which  i(  caojext^d 
fPNfi^kkP^A  mifkh  is  beset  with  spines  tunifdb^war^ 
and  covmd  with  ^a  substance  ,to  which  i^^,  ipsei^ 
adhere.  ^. 

nestr  «•■.'••.<     •     .  •'?  w    • » 

oaAm^imiim^^^^^M'^m  wMlff  .'^i?w>«iK»tike8 

aa.4iUck..thBt  ihe.jmQtiQO.  is.  not  seenj  and  yet  ihe 
aound  it  inak<^;|^^fl^qtigM9.J^Ji^aialf  a  mile  off. 
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•  *  * 

Q.  How  does  it  adhere  to  the  tree  whilst  perform- 
ing this  operation  ? 

A.  Its  feet  are  short,  and  the  claws  rery  strong,  so 
that  it  holds  with  those,  at  the  same  time  that  it  places 
its  stiff  tail  against  the  tree  lower  down  as  a  prop. 

Q.  What  are  its  colours  ? 

A.  The  prevailing  ones  are  green  and  yellow,  and 
'  the  crown  of  the  head  and  the  moustaches  red.    It  is 
not  unlike  some  of  the  mossy  trunks  of  old  trees. 

Q.  What  are  the  spotted  woodpeckers? 

A.  They  are  the  greater  and  the  less ;  but  none  of 
them  so  common  in  Britain  as  the  green  one. 

Q,  Where  is  the  great  spotted  woodpecker  found  ? 

A.  In  wild  and  lonely  woods  in  the  north  parts 
of  the  countiy.  It  is  chiefly  found  on  pines  and 
birches,  and  its  colours  something  resemble  their  bark. 

Q.  Do  they  excavate  their  nests  in  the  same  manner 
as  the  green  woodpeckers  ? 

A.  They  probably  do  it  more  habitually,  as  the  trees 
among  which  they  are  found  are  not  so  apt  to  be 
hollow. 

Q.  Where  has  the  small  spotted  species  been  found  ? 

A.  Only  in  the  inland  counties  in  the  west  of  Eng- 
land. 

Q.  Then  taking  them  altogether,  the  yoke-toed 
birds  are  a  curious  order? 

A.  They  are  all  singular  in  their  habits,  and  well 
worthy  of  study. 

Q.  Is  there  any  thing  peculiar  in  the  halnts  of  die 
unequal-toed  birds-— the 

Akisodacttli  ? 
A.  Their  characteristic  peculiarity  u  that  they  can 
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nm  rapidly  along  the  bark  of  trees,  in  all  cBrectaoni ^ 

upwards,  downwards,  or  horizontally. 
Q.  What  are  their  leading  characters  ? 
A,  The  bill  is  sometimes  straight,  and  sometimes 

curved,  but  it  always  has  a  fine  point ;  the  feet  have 

three  toes  before  and  one  behind,  the  hind  one  gene- 
rally strong ;  the  outer  toe  is  joined  at  its  base  to  the 

middle  one;  and  the  claws  are  long,  barbed,  and 

sharp, 
Q.  On  what  surfiices  are  they  adapted  for  moving  P 

A.  On  the  trunks  and  branches  of  trees,  and  also  on 
walls  and  perpendicular  rocks. 

Q*  Which  are  the  genera  ? 

A.  The  nuthatch  {ntta\  the  creeper  {cerifaa\  and 
the  horpoe(tip«^);  they  are  all  small  birds. 

Q.  Are  there  many  species  of  nuthatch  ? 

A>  There  is  only  one.  It  is  found  in  many  parts  of 
England,  but  not  in  Scotland ;  they  are  found  also  on 
many  parts  of  the  continent,  and  they  are  never  mi«* 
gratory. 

Q.  *Where  do  they  reside  ? 

Al.  In  trees,  in  the  holes  of  which  they  nestle ;  and 
they  pick  insects  and  larva  from  the  crevices  of  the 
bark. 

Q.  Does  the  tail  assist  them  in  climbing  as  it  does 
the  woodpeckers  ? 

A.  It  does. 

Q.  What  are  their  colours  ? 

Au  White  on  the  sides  of  the  face  and  throat,  buff  on 
the  belly,  and  reddish  brown  and  blueish  above.  They 
have  a  black  streak  from  the  opening  of  the  bill,  down 
each  aide  of  the  neck. 

Q.  What  are  the  characters  of  the  creepers  ? 
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krviB.  -''-^'' 

Q.  Are  there  many  Br««9h8p^«te«?f      ^    '  '    ^.' 
Y^m-^OBf^Afef/^iia;^  exicep«  the  goldeti^ttresited  lAen, 
it  is  tlfe'««iiA»ftt  "Sf  Brfto  B»d».         '  '    rw;^^ 

Q.  Where  i»  it  found  ?'         '  '' 

v:»'^A)>^i^(arally  itf  wood*  throughout  Etigtend^'and 
«ti^^J  0%  tfitfibs  Achninifaly,  running  ut^  the  fr«ear9ih 

a  sort  of  spiraL  ^  '    "       '  • 

Q.  What  are  its  colouii  ?  " ''    v> 

Iti^'AvWMtfe  l^kNTfaiidfere^  ttid  bladt  abdve/^  It 

Q.  What  are  some  of  the  chairatft^s^thrhbr^e? 
3^  »'/  l!te^te?#8"tefe  ihortfer,  aild^«oft  «<>  Wdl  'idaj^tcd 
for  climbing  as  those  df  th^'  meij^h  ^f^  ^^  ttttt^is 
squari-dg'^thte  fettd.  It  i^.Anly  ah  c^casiohitti  visittint. 
fWh^^  W^Mhletrtet^  and  is  foe^uiifyi^'raiitked^th 
'feWfek/breWiivaJid  White.  r^  > 

Q.  Are  there  many  Brf^h  birds  am^rAg '  tanlsx^ 

^mm,'  '  ' '"  /»'  _ 

A,  There  is  only  one  resident — the  commo*'rift(Ji8- 
^mt^i  'It  is  a  ciirioinF  ioA  beantifbr  ^tb  bM.     - 

Q.  Is  it  abundant?  "■  ' 

c»nU;^  flii/ft %-*ather  a  icarcebird,  although  mefWith 
"ty^iH&i^^al&^ihe  ed^try.     ^ 
3rt^^?^lia«%'^M  appearance  dPtfie  kittgsishiei^?  ' 

mp)^9d^  iiMe^^, -tfhd  Vei^hs  »tt  omrce'&nd'^i  hW. 
Plumage  above»  biueish  green,  marked  wilA^^bfilffiil 


^mk  MiiAfii  liwAnfl^MoiAtaBi,  ^hKdi  ^94/  sinqp  ;Athe 

bhblue.  ,r.rv:V 

Q- Where  doe»k.iiili4lHtP:        -,     t^'o^f^  \j 
j,J^  71».faaQkft  of  plear  fmuii9..^1ig^.i|(9i9()ilq^ly, 
especially  if  they  be  giPvn  with  fi^^s^^m^  a'l  tf 

Q.  On  what  does  it  feed  ?^  \        .'.«.//    t^ 
f.i  A«  Oa  sqiall  fishes  and  water  iniectfi  wbl«li  it /nay 
ihe -teen,  watishifig  perched  o»  a  ived^  ipd  iwhiiil^^^ 
seizes  with  great  dexterity.  ' .  v  ;•   j. 

Q,  Where  does  it  breed?  •-,.//    m 

ji  A^io4ioies:in-tJU9  h«aki&  Thou^^a-very^ beautiful 
birdy  its  nest  is  neither  ^ery  n^,!f$oiip  .ftrtjr  illMsU'.'  <  -  ^i. 
S  >-<^  QaaJfcte>l9iiie4?  .'  .,..7  t^» 

'.j'A«. It. would  la^^.ii  bewitifiil  avj«iy  hMi  byt  it 
.4^atliiofeber«&red4ii«aDfioeineQt»  .. } 

){t4i«  Whwt  doyou  raean  by  an  "^fiary'Vbiird? 
H}?  jA*  OnD  which  forms  past  of  an  aitiiftciat  <cQl|eotieii 
of  linng  birds,  such  a  collection  as  thaplacA  in  v|)wh 
4|4itJieldbeiiigoa)ManaTiffy.  ,  n    ,> 

Q.  Which  is  another  Brituh  order  of  a  qijuriniis 
description? 

A.  The  kuecHooroUi  Wrds,  the  swallows  and  goat- 

Q.  ^i^not  ^me  of  those  that  you  hairei|ien|H}Qfd 
already  insectivorous  ?  /    j.  .1    o 

,n,  As  3pxne  of  them  are;,  but  it  is. 4omWu^  ;p^hf|her 
any  bird  which  remains  in  Britaiii  ■  dpnggr  j^hf^i j||ftfi|i§r 
lives  iir^ljr  upon.jpvsectf,  as,  there  a^tim^^^e^  the 

;^^^rt^  aj[^;4>«  waters  a^^  so  c^yered  ifrij^cfiafl^  /«ow, 
||)i{^npjHrd9tb^t  Aosp  timt  h^^e  jm#^  Mi  tb^|H|§^ 

iSfiiiifiSfi^ftp  ^'  Lj.i    .11.     .>.   ..  ii:'...jiU  pvodi.  ^'^BUii ' 
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are  all  suinj9^|r^ji|^p$9l?  ?(ob".;  1*  Jn^ii  •  Ijn:i  ladio 

A.  They  are.?  ^Jfki$  9liRrito<F|^  ^d^^ 
«lifl«Kf§«i^!l^f»0fbfeftl»3lK|il^  «Aiitii9e  ioLlthii  air 

upon  the  wing ;  their  powers  of^ighl  nnA  «f  vinndti 
are  both  very  wonderful.    Th^  -^mp^  Aw^aHrlK)  itS^ry 

Q.  What  other  British  bird  i8.4iM«ei46f^illnfek»- 
der?  C', J .. -.  v.,s    ..,  'ji'"  •:-,,••->  '(,  vv.  ?..'}    ii 

0KlAlul*»aKQ«it?5l«efew^vW  ia  a  eorfc  irfnifeh%  or 
twilight  bird.  It  is  found  n«»r  i«rO«lti  and? banks^  and 
fee^sffl^ftfl  l|iOtb^,4e)<K>lH1^||g^fQrJMr|fifih^^  a 

iJinffftllok^fi  JK>ii|iEl^»il»g  Jike  Ibe  totnul^df  ^iffiniing- 
wheel.  s^-K-.^  hv"'!.!''  «.'2.  f.o*..! 

,  COLUMBiE.  .      .      r 

iV-Q^  ^Arcr^tii^e  intt»y  c^.  tb^  <c;4umb9^  ior^pigeoti 

iyilh4i.«ft|iTe8»^f  B|•ilai9^    :       ,:.     .  i  i:  ,■  •  ji^rb 

iti:4^  TM^ «r/^'&itr  (  but.>og«  ef;  tbem  :it  aiauRpnflr 
4^il§ii|i.ltf  lAi^ottlftr.  distrkts  i^x  ^nth^Anotiberois 
found  only  in  some  places.  •  21.  l/ 

Q.  What  are  theo'^inilfiste^?     •      •    ;     '::^   v 
nr  4>t>  l^he  nog-d&ir0Qr^  QUsbat;,"  the^$toaikr4i]fve^the 
^  rock-dove,  and  the  turtle.  1.0 

Q.  Which  of  these. is  ihe  most  comiitoik.?    ;    {,1 
j)^  i^„  Ia,a  wild  state,  the  cushat  is,*  being.  fdup4  in 
^^90ds,4ds^d  ccippkesln  most  parts  of  the>coiMiti:q^>..  .(.j 
Q.  What  are  its  colours  ?  •.  • :     i 

A.  Bki$\^gri9y  and  white^  with  reddish^bf OWUBnd 
^^iil^pB>b(|,jl^asta^db^Uyp;  -    ^x 

Q.  What  is  its  size  ?  • >.  •  ^    uit  to 

A.  It  is  larger  than  the  Gi90)a)qil<p}gQQtw  mO    v^ 
Q.  Where  does  the  cushat  nestle  ?    i .-.  '^  <  ( /  .  / 


other  Britiflb  bird,  it  prefers  tk4tfikmtl9bt:  '     '  ^^'  ^'^ 
9njQLnH9W'iftiiiy5«Ung'4kMi'itlMLte?''         ^''  -'^ 
V  o  A«^  o§iy  twoiftt  a  htttofc  |>lMit  tlie#0«vef  morftWlilNll 
ftiuW'Ofie^'fheyear:-  -        "i*  novi 

A.  Its  cooing  is  very  plaintiTe,  and  heard  at  a  mA. 
•AilttBUe'diiUMfce.  •  -  '•(     ^'  ''    L> 

Q-  On  what  does  the  ring-do^e  feed  ?  ^  '-^ 

I    A.  On  ^rafaiof  alMiindSy  especiiiify  pesiaey'tibd  41so 
uwaednM.dndbtashw'mait  '  vi 

,;  ^a^ Ddesit bnuiethoM substMoesiiM  ittlJllI^''')^ 

Ai  No-i  its  bill  is  not  irall-adaptwA  for  lxniis2»|f^f  <]tk 
food  is  swallowed  entire.  -"  -  "^ 

Q-  Is  the  ring-dove  eatable  ? 

A.  In  the  early  part  of  the  winter,  when  they  resort 
ta^e  stobble-lands  in  flocks,  and  feed  on  thegfain 
that  b  left  there,  they  are  very  fiae,  eqnal  Ul  fltftbtir 
tosgtiMise  ;  but  Mfhdn  the  severe  weather  forces  d^m 
to  elit  inferior  food,  they  become  rank  and  mpet- 
latable. 

Q.  Can  they  be  domesticated  ? 
^'    A.  ^ey  can  be  tamed ;  but  they  do  not  breed  in 
confinement.     < 

Q.  Where  is  the  stock«dove  found  ? 

A«  In  some  of  the  midland  counties  of  England.  It 
breeds  in  trees  and  coppices,  and  in  its  hafeitavery 
much  resembles  the  ring-dove?  ''    '* 

Q.  How  does  it  differ  from  the  ring-dove  ?  -    ' 

A.  It  is  smaller,  and  darker  in  the  colour,  esp€Jd&Ify 
.  of  the  wings  and  tail.  ^'    '     J 

Q.  On  what  does  it  feed  ?  >i  .^ 

A.  On  grain.  '     -'vo  .»iuil//    9 

G    J 
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Q.  Are  there  not  86nfe  tilfstisd^  edMil  tfa6  8(|0ck- 

;  > ' A.  Th^fe  are.  It  h&s  been  cmifounded  witlt  itt^ 
rock-dove,  though  they  are  distinct  species.  '  -^ 

-Ql^  Whiftt  ^re  sotbe  of  the  distinctions  ?  ' 

^""A:  Mey  ddf  no*  breed  tdgedier,*  the  stook-dove 
^io^^<yt  bk^ed'  in  it  domestttated  staie>  and  it  is  ntthla: 
larger  than  the  rock-dove. 

Q.  Are  their  habits  the  same? 
''  A;  Tbey  are  not.    The  stock-dove  infaabhs  tro6ds ; 
»  l%^'r6ck-dove,  in  a  mid  state,  inhabits  dliffit)  espeeiaUjr 
those  near  the  sea ;  and  it  forms  its  nefit  in  deep  hti^ 
and  caves.  ' 

^^'Q.'  Is  there  any  characteristic  difference  in  <he  co- 
lours? .        r    .  •,  .. 

A.  Yes ;  the  rump  of  the  rock-dove  is  white,:  und 
^tHk  df  the  Mo'cic-^ove  is  bluei^h-gr^y^ 
'^  'Q^  bdes  not  the  habit  of  the  rock-dove,  in  buiidiii^ 
In  'h(^,  assimilate  it  to   the  dommon  domestic 
pigeon? 

A.  It  does,  and  there  can  be  no  doubt  that  the 
rock-dove  is  the  parent-stock  of  all  the  vaiietiA  of 
pigeons.  The  other  speties  nestle  ih  pairs  aptf  t  firom 
each  other,  and  always  in  trees,  and  they  do  not  flock 
but  in  autumn  and  the  early  part  of  iviiiter.  The  rock** 
doves  have,  even  in  their  wild  state,  nearly  the  aame 
Mbitf  ^  the  ienaijts  of  a  pigeon-hbuse. 

Q.  But  the  domesticated  pigeont  are  of  diflfereht 
colours  ? 

A.  So  are  almost  all  domesticated  birds ;  but  most 
'dfniieliatlie  pigeote^  have  traces  of  the  white  romp, 
and  the  two  dark  llneaon  the  cloBcd  ^wlog  'tlnit-ida»> 
racterise  the  rock- dove. 


A.  There  are  about  twenty;  and  by  crosses  btVfiii^ 
them  and  the  common  roek-^love^  new  y^ti^^fts  ^ay 
be  formed  without  limit. 

Q.  What  parts  of  Britain  does  the  turtle  ijibabi(»? 
•  A.  The  south-csat  of  BngUnd^  wbfreit  ar^ves 
about  the  be^ning  of  May«  and  takes  its  depwtuie^  jf^ 
September.'  .  | 

Q.  Where  does  it  build  ? 

A»  In  thick  woods ;  but  when  the  pear  ripeni^  it 
resorts  to  the  fields,  though  the  flocks  seldom  jci^dU^ 
HWtre  than  twenty.  /, 

Q.  What  is  its  size  ?   .  i     . 

A.  It  is  much  smaller  than  the  common  pigepUidind 
not  much  more  thaa  half  the  weight.  . , 

,'Qt  What  ate  its  colours  ? 

A.  The  fore  part  light  brown,  tinged  withgrey«  aod 
jisif  ing  e  black  patch  on  each  side  of  the  neck ;  the 
binder  part  ormige^rey  and  black,  and  thue.bel^ 
white.  .    ^ 

Q*  On  what  does  it  feed  ? 
-.'  A.  On  grain  and  insects*  , . , , 

.'  Q.  Hasit  any  note? 

y  A  Its  cooing  19  Tcry  plaintive,  tlie  more  so  th|it  th^ 
bird  itoetf  is  concealed  In  the  depths  pf  the  forests      ( . 

Q.  h  there  any  variety  in  the  colours  2  . .  , » 

A.  There  is.  The  sides  of  the  neck  are  soaieUme^ 
biacfe,  with  a  white  spot.  :  r , .( /    / ) 

Gallinje.  ;. 

iiQ.  Bo  not  the  Gallinaceous. bird^  oe  fq^lpjp^jiqf^ 
«itn04^emblante4:Q  the  pigeon  tflbe  ?      .  .m  ,tU  bne 

•    '  /  ■■'.•J'   Jlli  ■3r'>'13JaK'* 
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Q.  What  are  some  of  those  in  which  they  AMSbt'P^^^^ 

A.  The  pigeons  build  on  trees,  or  in  the  IfoWof 
fdtki  f  thi»  gaJlSmdB  npon  the  ground.  The  pigeons 
never  have  more  than  two  In  one  brbbd^-the  galHtl^' 
have  many;  the  pigeons  are  rapid  bn  the  wtbg^^ut 
rulil4«Sth  <iKfetd^--^e  gaSliii»  have  short  witt^»  iind 
fly  Uboriously ;  but  they  run  well,  and  the  young 'of 
8MI0  dtf  tfae«pecii^  mn  the  instant  that  they  areont  of 
the  shell.'  •        '  "    i 

Q.  Are  the  gallins  valuable  birds  9 

A',  tli^y  are  better  food  ilian  any  of  ^  oAier 
aidafB.- 

Q.  Are  there  many  British  species  t  '  - 

A.  There  are  several  indigenous,  and  some  that!)^ 
demes^eated. 

■  i^  Wbii  ai«  the  indigenoos  ones  ?  ^ 

A.  Tbeve  are  two  tribes  of  them.    One  wkh  ^Scto 
tarn  feathered,  and  one  with  them  naked. 
:  Q.  Boes  that  pcHnt  out  any  diiRdWDce  in  their 
habita?  <^ 

A.  The  feakhery^footed  ones  are  all  natives  ofthli 
bleak  upland  countries,  and  the  naked4egged  of  the 
cultivated  districts. 

Q.  Which  are  the  feathery-footed  ones  ?  ' 

A^  Grouse,  or  faeath-coek,  ptarmigan^  and  blAck 
oook* 

Q«:  Where  do  the  grouse  inhabit  ? 

A,  The  open  heaths  and  moon ;  they  are  pretty 
Widely  diflused  in  Britam,  and  not  found  in  any  other 
eountiy.< 

Q.  Are  the^  large  birds*? 


stretch  of  the  wings;  and  $bn^9^  ¥S1^l^ik}m9A 
and^^qmuten;  .  v  omc-2 'ru  ^firiV/  ^ 

hOf  WhatawtbeircoloiH*?.  „.j    m^;.,-),!!  .A 
^4r^ Brown  andblack,  ¥(Hh  Jifii^e  UiMAxOf  wb)^  >iMA 
tfe?y  we  jEiaelj  wattWaftd  gtiouirf  •  ( *      .  r ,  f,v/»d  ^van 
,i'ftv.Wbew»|dq^qyj'|iestl^?,  - '»fi;  :vneiri9Vfiff 

1,(4.  Oa  j(h«.gKnmda  iMi^ti^y ibm  hbi^Jaii^dueatiJT 

Qii Afe  tbi)ir>ro0da*iiiiio«ivmi?     '    -    «...f.jrjBi  ^11 

j  ,A«  Froni  eight  lo  ^wslve^ftod  ibflgr  csfBtiiik^Mite 

pany  till  the  winter  be  considerably  advanced, I^.i^  yM 

Q.  On  what  do.tbco^lME  *  ..  .   »  o  A  .i> 

«t . .  A<  s  Ciuefly  upom  tj^^  tender,  tcips  o£  hfaih^  mt  ufion 
mountain  berries.    In  very  cold  seasons  they,4fbi^ 
down  as  far  as  the  wppena^<mn*GM^  >ot  ^lA  ,J 
^;iQ4  itretbejinnnMrouaiPi  .         ^   -if!)  .A 

A.  On  the  northern  moors  they  are;  bliAjtliilyL'}mi<k 
many  enemies ;  and  ma»  4^tjPoy6  a  fmislwrfor  t|fem 
§l^yatttiHBn«      .  .  <  i    A 

Q.  Can  the^  be  tamed?  ./.»:■       •     lv 

^r  A«  T^^  cai|:  and»lhey  breed  in  Ibttt  ilattl;/i>ut 
they  are  not  nearly  so  profitable  as  the  comraOq.*;dofi 
jkMiscIq  poMhary;  and  l^ey,are  said  to  l«ifttheiii1Iay#ur. 
-».42*  Ab6  their  feet  much  feathered?  •  '    i  < 

A.  Yes ;  not  only  the  tarsi,  but  ali»  tbe*  tobib'    ' )    - 
Q.  Whei^  do  the  ptarmigaak  inlmbit  ?  <«    -<• 

^  ^  Tbi^  summits  of  the  most  devated.aod  ioitely 
mountains.  They  are  met  with  only  in  Scothlnd) 
though  it  is  said  that  they  sveve  formerly  'iaeC''<^itj^in 
^^ north  o^England*  ..  <  .     .    ^     >v\     a 

f )  iQi  ■  X^itbey  r esemlrie  th  e  redigrdhse  ?    :  >  ^  " :  >  /  ie<  bi  v/ 
A.   In  their  form  and  habits  they  do,  butyKdiuiA 
their  colour ;  and  they  are  rather  spudlainri '  >  i  /    Q 


•  •'^  ;ii'v/*i 
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Q.  What  are  their  colours  ? , 

A.  Snow-white,  m  winter j;  and  whitey  dull  )|^UQJ<9> 
and  black  in  summ^,  .    .     ,    ^ 

Q.  ^re  they  as  nmcli  esteemed  as  grou&e  ?     . 

A.  Tlie/  ar^  ^^  greater  rarity,  but  they  aye  ^iifei^or 
in  flavour.  ,  . 

(^  Wl^atare  the  characters  of  the  black  cock?  ^ 

A.  It  is  black,  with  the  under  tail-coverts  and  tips 
of  the  wings  white ;  and  the  black  on  the  upper  part 
is  glossed  with  purple  reflections.  ^ 

Q.  Are  these  burds  widely  diffused? 
;   Al  They  are  found  in  wild  and  shrubby  plapc^^m 
incnst  parts  of  the  island.  . ,  , 

Q.  Are  they  large  birds? 

A,  Rather  more  than  twice  the  size  of  grouse;  a 
tun-grown  male  will  weigh  about  three  pounds.    ^  ^  ^ 

Q.  Which' are  the  naked-legged  species?       ,    , 

A.  The  partridge,  which  remains  all  the  year  I'oynd, 
^d  the  quail,  which  is  a  summer  visitanL 

(X  Where  do  the  partridges  inhabit  ? 

A.  Cultivated  countries  chiefly. 

Q.  And  the  quails  ? 

A.  They  come  about  May,  and  go  away  In  Octoper. 
Hiey  are  not  so  numerous  in  Britain  as  formerly. 

Q.  What  are  the  domesticated  gallinse?  .^ 

A.  1^  The  conmion  fowl,  of  which  there  are  n^ny 

varieties ;  but  none  of  them  live  in  a  wild  state. 

They  are  all  originally  from  Asia. 
S.  The  peacock,  esteemed  for  its  plumage,  but  o^ lit- 
tle value  as  food;  also  from  Asia. 
^.'  The  pheaisant  (from  Asia),  several  varieties* 
ki  'ihe  guinea  hen,  from  Africa. 
5.  The  turkey,  from  America,  the  largest  of  tb^  t|^ 


as 


.1. 


Some  w^gh  as  much  as  thirty  pounds;  but  tnese 
ftf^  wlien  wild  in  their  native  region.  ' 

Q.  Is  there  any  species  extinct? 

A4  YeSy  the  cock  of  the  wood  was  formerly  pet 
with  in  the  wild  forests  of  Scotland,  but  It  has  .pot 
been^seen  for  the  last  seventy  yean.  .    ,   ,    /\ 

Q.  What  other  orders  contain  interesting  birds  r 
"^''A.  All  birds  are  interesting;  but  there  are  son^e 
peculiarly  various  ones  among  the  gralke^  or  waders. 

Q.  Which  are  some  of  them  ?   . 

A.  Those  which  are  called  couUrirosireg,  thai  is, 
(Mat*  have  long^  straight,  and  pointed  cpulter-shaped 
bills. 

Q.  Which  are  these?  [.    ' 

^  A.  The  genus  Ardea,  which  contains  the  heron  and 
the  bittern. 

Q.  What  are  the  chflracters  of  the  heron  ? 
'  "j^.  It  is  all  legs,  wings,  neck,  and  bill;  measuring 
more  than  three  feet  and  a  half  in  length,  and' n^rly 
six  feet  in  the  expanse  of  the  wings,  and  yet  hot^wdgh- 
ing  more  than  three  pounds. 

Q.  yhat  is  the  length  of  the  bill  ?      '      . ,        \ 

A.  Not  less  than  six  inches,  toothed^  and  the  gttfe 
opening  as  far  as  the  eyes. 

Q.  On  what  does  it  live  ? 
^-'^A.  On  fish,  which  it  strikes  with  jgreat  rapidity ^and 
unerring  certainty.  It  is  very  destructive  to  fish-CNJods. 

O.  Where  does  it  breed?  .     n 

A.'  Numbers  of  them  usually  collect  in  the  deeding 
time  at  the  same  trees,  where  they  congre^atfj  Jiik^ 
rooks,  although  not  in  equal  numbers,.^    ll!hoiejolfc^ 

%Sai  4Ut  '«  5    ;  ].'  ♦':  ..«•  nuti  moil  .\iiAiui  edT  .Z 
Q.  What  18  the  colour  ? 
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A.  Bluieish  grey,  striped,  and^  barred  with  blacky 
paler  below. 

Q.  Where  does  die  Inttem  inhabit  ? 

A.  In  lonely  marshes ;  but  it  is  by  no  means  com-* 
mon. 

Q.  Is  it  as  large  as  die  heron  ? 

A.  No;  it  b  at  least  a  foot  shorter;  but  it  has  a 
roost  formidaUe  billy  with  which  it  charges  like  a  bayo- 
net; to  that  hardly  any  animal  will  venture  to  attack 
it  in  front, 

Q.  What  is  its  colour  ? 

A.  Yello^sh  red,  with  black  bars  and  spots,  and 
the  cheeks  and  crown  black.  It  is  coloured  very  like 
the  withered  reeds  and  rushes,  in  which  it  makes  its 
nest. 

Q.  Is  it  a  retiring  bird  ? 

A.  Yes,  it  is  a  twilight  bird;  and  as  the  country 
gets  more  peopled  and  cultivated  it  leaves  its  haunts, 
and  its  numbers  decrease. 

Q.  Does  not  the  bittern  make  a  singular  noise  ? 

A.  It  does,  and  a  very  loud  one,  in  the  evenings 
about  the  beginning  of  summer. 

Q.  What  poisition  does  it  hold  as  it  makes  that 
noise  ? 

A.  It  flies  upward  in  a  spiral  to  a  great  height,  the 
revolutions  gettmg  larger  and  larger  as  it  ascends. 

THE  END. 
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CATECHISM  OF  ZOOLOGY. 

*  •  * 

PART  m. 
ICHTHYOLOGY,  or  PISHES, 


CHAPTER  I. 

INTBODUCTION. 

Q.  What  is  meant  by  Ichthyology? 
.  •  A.  That  part  of  natural  history  which  explains  the 
l|ipearance8»  habits,  habitations,  and  uses  of  fisbes.'f- 

Q.  Does  &Jith  mean  an  animal  that  knes  in  water? 

A.  AU  fishes  do  live  in  water,  but  there  are  many 
living. inbabitants  of  the  water  thtft  are  not  fishes.  A 
fish  is  an  animal  which  has  a  spine  or  back-bone  made 
^p  of  joints,  or  vertebrae,  and  breathes  water. 

Q.  Has  a  fish  lungs  composed  of  cells  ? 

A#  The  breathing  organs  of  all  fishes,  though  some 

*  IchOiyology^  from  the  Greek  ly^Bvs  a  fish,  and  Xoyo; 
an  explanation,  ^'  the  descriptian  or  explanation  of  fishes." 

•f  "  Fish'*  and  "  fishes"  are  both  used  as  plurals ;  but 
<<  fish"  may  be  all  of  the  same  kind,  «  fishes"  of  different 
kinds. 
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of  them  are  contained  in  cells,  are  always  composed 
of  fringe*like  fibres,  which  are  called  gills, 

Q.  Are  these  peculiar  to  fishes  ? 

A.  Through  life  they  are  in  all  animals  that  have 
back-bones,  but  some  reptiles  have  them  when 
young.* 

Q.  Is  ichthyology  an  extensive  department  of  na- 
tural history  ? 

A.  It  is.  The  water,  including  the  sea,  lakes,  and 
rivers,  occupies  fully  three-fourths  of  the  surface  of  the 
globe,  and-  the  average  depth  is  guessed  at  about  two 
miles,  so  that  the  whole  range  of  space  fit  for  the 
habitations  of  fish  is  not  much  short  of  three  hundred 
millions  of  miles,  which  is  ample  room  for  an  almost 
incredible  number  of  inhabitants. 

Q.  Why  should  the  depth  be  taken  into  the  ac- 
count? 

A.  Because  fish,  by  their  power  of  swimming,  can 
five  in  all  parts  of  the  water  from  the  very  bottom  to 
the  surface ;  and  as  they  live  upon  substances  that 
float  on  the  water,  they  may  be  ranged  in  hundreds 
or  even  thousands  of  strata  aver  each  other  ? 

Q.  Are  the  species  many  ? 

A.  The  known  species  are  numerous,  and  we  know 
not  how  many  more  may  lie  in  those  depths  of  the 
ocean  which  no  line  can  fathom. 

Q.  Are  the  individuals  numerous  ? 

A.  They  are  remarkably  so ;  and  their  powers  of 
increase  are  truly  astonishing. 


*  See  Catechism  cxf  Zoology,   Part  4,  Reptiles,   order 
Batrachia, 
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Q.  Can  yon  mention  an  instance? 

A.  Nearly  four  millions  of  eggs  have  been  counted 
in  the  roe  of  one  cod-fish,  and  as  fishes  seem  to  be 
exempted  from  many  of  the  causes  of  decay  in  land 
animals,  the  same  fish  may  produce  hundreds  of  fami- 
lies all  equally  numerous. 

Q.  Then  how  are  the  numbers  kept  down  ? 

A.  The  larger  ones  prey  upon  the  small  er,  eren 
their  own  oApring  ? 

Q.  Then  the  water  is  improperly  termed  a  waste  ? 

A.  It  is;  for  it  contains  in  itself  the  whole  means 
of  support  of  more  living  creatures  than  are  probably 
to  be  met  with  any  where  else. 

Q.  Why  do  you  say  their  whole  means  of  support  ? 

A.  Because  fishes  find  their  breath,  as  well  as  the 
principal  part  of  their  food  in  the  water. 

Q.  And  do  not  the  beasts  of  the  field  and  the  fowls 
of  the  air  find  also  their  whole  nourishment  in  these  ? 

A.  No.  The  animals  that  live  upon  land  breathe 
air,  and  the  birds  find  their  food  upon  or  from  the 
earth. 

Q.  Then  fishes  are  an  important  class  of  animals? 

A.  They  are  highly  important,  and  in  sea-coast 
countries  and  islands  perhaps  more  important  than 
any  others. 

Q.  What  are  some  of  the  uses  of  them? 

A.  They  are  numerous,  but  the  following  are  a 
few. 

1.  They  form  an  excellent  article  of  food,  which 
costs  nothing  but  the  catching. 

2.  Some  parts  of  them  form  isinglass,   which  is 

B  i 
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when  seasoned,  a  very  light  and  pleasant  foody  and 
also  very  valuable  for  fining  liquors  and  as  a  glue. 

3.  Other  parts  of  them  yield  oils,  which  are  very 
useful  in  the  arts,  and  even  are.  better  for  many  pur- 
poses than  the  oils  obtained  from  land  animals. 

4.  The  refuse  of  them  is  an  excellent  manure  for 
land. 

5.  The  skins  of  some  of  them  form  a  beautiful 
covering  for  boxes  and  other  articles,  and  parts  of 
those  of  others  answer  as  files  for  polishing. 

6.  Many  of  the  parts  that  are  thrown  away  in 
dressing  fish  for  food  might  become  very  valuable  as 
jellies  or  glues. 

Q.  Is  there  any  marked  distinction  between  useful 
fish  and  other  useful  animals  ? 

A.  There  is  this  remarkable  distinction,  that,  un« 
less  maD  wishes  to  have  fish  in  places  where  they 
would  not  naturally  be  found,  fish  require  no  food 
and  no  care  at  the  hand  of  man.  No  meadow  is  re- 
quired for  the  salmon  and  the  turbot,  and  numerous 
as  are  the  shoals  of  cod,  herrings,  mackerel,  and  pil- 
chards, they  find  their  way  -  to  our  shores  at  those 
times  when  they  are  in  the  best  condition  for  food 
without  any  guidance  of  a  herdsman. 

Q.  Are  they  more  valuable  in  those  respects  than 
the  wild  land  animals? 

A.  They  are ;  for  those  species  that  are  accounted 
game  in  England  destroy  much  more  of  the  produce 
of  the  fields  than  their  own  worth ;  but  except  in  so 
far  as  they  prey  upon  each  other,  and  that  is  amply 
compensated  by  their  powers  of  increase^  fish  diminish 
nothing  that  can  be  useful  to  man. 
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Q.  Do  any  countries  derive  more  benefit  from  fiih 
than  others  ? 

A.  Islands,  and  places  near  the  sea,  afford  of  course 
the  most  ready  and  abundant  supplies ;  and  as  the  sea 
contains  no  desart  places  like  the  land,  wherever  it  is 
accessible  food  may  always  be  found  in  it. 

Q.  Are  any  uses  made  of  the  bones  of  fishes  ? 

A.  Their  bones  are  in  general  too  soft  for  being 
used  as  substitutes  for  common  bone  or  ivory,  but 
they  are  tough,  and  savage  nations  sometimes  make 
fishing-hooks  of  them.  In  some  parts  of  the  northern 
countries  cows  are  sometimes  fed  upon  fish-bones, 
and  in  places  still  farther  to  the  north  they  are  dried 
and  ground  for  meal,  and  made  into  a  sort  of  bread. 

Q.  Is  the  study  of  ichthyology  attended  with  any 
peculiar  difficulties? 

A.  It  is.  From  the  nature  of  the  element  in  which 
fishes  live  their  habits  cannot  be  known ;  and  as  the 
rarer  kinds  are  seldom  seen,  and  then  chiefly  by  igno- 
rant fishermen,  and  as  they  change  soon  after  they 
are  out  of  the  water,  they  are  often  very  inaccurately 
described. 

Q.  What  are  the  consequences? 

A«  That  there  is  more  incoirectness  in  the  common 
books  that  profess  to  treat  of  the  natural  history  of 
fishes,  than  in  those  upon  any  other  class  of  natural 
bodies. 

Q.  What  is  the  most  general  division  of  ichthy- 
ology? 

A.  One  division  may  be  the  structure,  functions, 
and  habits  of  fishes,  and  another  their  arrangement 

B5 


CATECHISM  or  ZOOLOGY. 


into  a  system,  and  both  of  these  may  admit  of  farther 
subdivision. 


Pakt  I.—  Structube  of  Fishes.* 

Q  Is  there  any  general  observation  to  be  made 
respecting  the  organization  of  fishes? 

A.  Yes.  As  they  all  live  in  water  the  whole  of 
their  organization  is,  of  course,  adapted  to  that  ele- 
ment, and  not,  generally  speaking,  to  any  other. 

Section  I.— Bones  of  Fishes. 

Q.  Are  the  bones  of  fishes  all  of  the  same  texture? 

A.  No.  Though  none  of  them  be  so  hard  as  the 
bonesof  land  animals,  or  have  the  cellular  structure 
that  is  exhibited  in  the  larger  bones  of  the  mammalia, 
yet  some  contdn  so  little  earthy  salt  as  to  resemble 
cartilage  or  gristle,  while  others  are  of  a  texture  in- 
termediate between  gristle  and  bone. 

Q.  Are  any  conclusions  drawn  from  this  texture 
of  the  bones  ? 

A.  Yes,  two ;  first  the  bones  continue  to  increase 
in  size  while  the  fish  lives,  and  thus  a  fish  appears  to 
have  no  old  age,  or  state  of  natural  decay,  which  with- 
out disease  would  terminate  in  death ;  and  secondly, 
the  fishes  that  have  cartilage,  and  those  that  have 
harder  bones,  all  agree  in  each  class,  and  differ  in  the 

*  As  the  space  to  which  these  pages  aie  limited  sets  all 
system  at  defiance,  the  fimctions  are  hinted  at  along  with 
the  strueturet  by  which  they  are  performed. 
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two  classes  in  so  many  importaot  particulars,  that 
cartilaghunu  fishes,  and  oueou$  or  bony  fishes,  form 
two  very  natural,  and  therefore  useful  sub-classes  in 
the  arrangement  of  fishes. 

Q.  Of  what  parts  is  the  skeleton  or  bony  struc- 
ture of  fishes  made  up  ? 

A.  Of  a  cranium,  or  skull-bone;  a  spine,  or  back- 
bone ;  ribs  (in  most  of  the  species]^  and  various  smaller 
bones. 

Q.  What  is  the  general  character  of  the  cranium  ? 

A.  It  varies  a  great  deal  both  in  shape  and  size,  but 
it  is  in  general  large  both  for  the  size  of  the  fish  and 
for  that  of  the  brain  which  it  contains. 

Q.  What  is  the  general  character  of  the  spine  ? 

A.  It  is  formed  of  a  great  number  of  vertebrte,  or 
pieces,  the  ends  of  which  are  funnel-shaped,  and  they 
have  no  perforation  for  spinal  marrow  like  the  verte- 
bras of  land  animals, 

Q.  Have  they  no  spinal  cord  then  ? 

A.  Yes  they  have;  but  that  is  contained  in  divi- 
sions of  the  spinous  processes,  with  which  the  spine  is 
pectinated,  or  formed  like  a  comb.* 

Q.  How  are  the  junctions  of  the  vertebrae  formed  ? 

A.  The  edges  of  the  opening  funnels  are  fastened 
by  gelatinous  or  cartilaginous  matter,  and  in  the  car- 
tilaginous fishes,  of  which  all  the  bones  are  flexible, 
the  joints  are  hardly  to  be  distinguished. 

Q.  Are  the  hollow  ends  of  the  bones  empty? 

A.  No ;  they  are  filled  with  cartilaginous  matter, 
which  is  formed  in  concentric  rings,  and  some  have 
pretended  that  the  number  of  these  rings  denotes  the 
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yean  that  the  fish  is  old,  hut  the  opinion  is  un- 
founded, or  at  any  rate  unproved  and  improbable  ?* 

Q.  Are  the  spines  on  the  back  bone  of  a  fish  not 
the  ribs  ? 

A.  No;  they  are  only  branches,  or  projections  of 
the  back- bone,  which  for  that  reason  is  called  the 
spine, 

Q.  What  is  the  arrangement  of  these  processes  ? 

^  A.  In  fishes  that  have  necks  the  spines  are  short ; 

in  these  they  are  generally  in  three  rows,  one  above 

and  one  at  each  side ;  and  in  the  tail  there  are  two 

rows,  one  above  and  the  other  below. 

Q.  How  much  of  a  fish  is  reckoned  tail? 

A.  From  the  opening  of  the  belly  to  the  tail-fin. 

Q.  How  are  the  ribs  situated? 

A.  Cartilaginous  fishes  have,  in  general,  no  ribs. 
But  those  fishes  that  have  ribs,  have  them  articulated 
to  the  lateral  processes  of  the  spine. 

Q*  How  are  the  bones  of  fishes  articulated  to- 
gether ? 

A.  Generally  by  cartilage,  so  that  the  joints  re- 
semble hinges  of  Indian  rubber  or  leather,  in  their 
motions,  though  not  in  their  substance. 

Q.  Does  any  advantage  result  from  that? 

— !■  r  a-i-M-  IT-  -      r--      ■  ^      r-  - ■    i       n       ■■  ■     ii  ■  ' —  ^" *" 

*  This  foolish  notion  is  founded  on  the  analogy  of  trees 
and  the  horns  of  sheep  and  cattle,  in  which  a  ring  of  hard 
matter  is  formed  every  year,  from  the  outside  in  the  tree, 
and  the  inside  of  the  horn ;  but  these  are  hard  matters,  and 
the  old  ones  lose  their  irritability,  which  is  not  the  case 
with  the  cartilages  in  the  spines  of  fishes. 
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A.  Yes;  snch  articulations  bend  freely  in  all  direc- 
tionsy  which  the  joints  of  the  mammalia  do  not,  as  a 
knee  cannot  be  bent  outwards  to  the  back,  or  an  ancle 
to  the  front. 

Q.  Are  any  of  the  characters  of  the  bones  of  use 
in  distinguishing  fishes  ? 

A.  Yes;  especially  the  number  of  Tertebrse,  and 
the  number  of  ribs. 

Section  II.~CoyEBiN6S  of  Fisms. 

Q.  What  are  the  coverings  of  fishes  ? 

A.  They  have  no  hair,  wool,  or  feathers,  but  skin, 
scales,  and  spines  or  tubercles. 

Q.  What  are  the  characters  of  the  skin  ? 

A.  It  consists  of  a  cutis,  or  true  skin,  which  adheres 
much  more  closely  to  the  parts  beneath  than  in  the 
other  back-boned  animals;  of  a  mucous  layer,  in 
which  the  colours  reside,  and  a  scarf-skin  or  cuticle. 
The  cuticle  is  periodically  cast. 

Q.  Of  what  is  the  skin  chiefly  composed? 

A  Of  gelatine ;  and  therefore  it  makes  nutritious 
food,  and  also  glue  or  jelly. 

Q.  How  does  the  skin  vary? 

A.  In  those  fishes  that  have  the  scales  small  it  is 
usually  very  thick,  and  in  those  that  have  the  scales 
large  it  is  thin. 

Q.  What  is  the  arrangement  of  the  scales  ? 

A.  They  are  generally  imbricated,  or  placed  over 
each  other  like  tiJes,  with  the  hinder  edges  free  of 
the  skin. 

Q.  Does  that  answer  any  purpose  ? 
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A.  It  preveats  the  motion  of  the  fidh  backwards, 
and  thus  increases  its  progress  forwards.  When  the 
body  is  bent  to  one  side  by  the  motion  of  the  tail, 
the  back  edges  of  the  scales  on  the  other,  or  convex 
side,  lay  hold  of  the  water  like  so  many  little  oars. 

Q.  What  is  the  form  of  the  free  edge  of  the 
scales? 

A.  It  is  generally  rounded;  sometimes  It  is  smooth, 
and  sometimes  it  has  a  little  fringe. 

Q.  Are  the  scales  of  fishes  like  those  of  reptiles  ? 

A.  No;  they  are  quite  different.  The  scales  of 
reptiles  are  horn,  like  the  claws  or  nails  of  animals, 
and  those  of  fishes  more  nearly  resemble  bone,  or 
rather,  those  shells  that  are  called  pearl,  or  mother  of 
pearl. 

Q.  But  scales  may  be  bent  ? 

A.  They  may.  They  consist  of  thin  layers  of  a 
flexible  membrane,  oflen  very  curiously  arranged,  and 
containing  phosphate  of  lime  between  them. 

Q.  And  is  the  brilliant  colour  of  the  sades  of  fishes 
owing  to  this  composition  ? 

A.  The  play  of  colours  is ;  and,  for  the  same  reason, 
hollow  balls  of  glass,  coated  inside  with  a  paste  of 
ground  shells,  resemble  pearls,  while  balls  made  of 
the  same  in  a  paste  with  isinglass,  can  hardly  be  distin- 
guished from  real  pearls. 

Q.  Are  the  scales  placed  on  the  cuticle  ? 

A.  They  are  rather  inclosed  in  it,  and  they  are  re- 
produced again  when  rubbed  off. 

Q.  What  are  the  other  hard  coverings  of  fishes? 

A.  In  some  they  are  large,  detached,  bony  plates, 
as  if  the  fish  were  stuck  over  with  limpet-shells;  in 
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otfaefB  they  are  round*  hard  tttbercks;  and  in  others 
again  they  resemble  teeth. 

Q.  Are  there  any  other  hard  coverings  ? 

A.  Some  fishes  have  homy  spines  on  different  parts 
of  their  bodies,  and  others  have  a  hard  covering  so 
general  and  connected,  as  almost  to  deserve  the  name 
of  a  shell. 

Q.  Is  there  any  thing  further  worthy  of  notice  in 
the  coverings  of  fishes  ? 

A.  Their  skins  often  secrete  a  sort  of  mucus*  or 
slime,  by  which  they  are  kept  soft,  and  probaUy  de- 
fended firom  the  action  of  the  water. 

Section  III. — Sensation  of  Fishes. 

Q.  What  are  the  general  organs  of  sensation  in 
fishes? 

A.  A  brain,  spinal  cord,  and  nerves,  as  in  the  other 
vertebrated  animals. 

Q.  What  is  the  character  of  the  brain  ? 

A.  It  is  softer,  smaller,  rather  more  subdivided,  and 
fills  the  cavity  of  the  skull  less  completely  than  that  of 
warm-blooded  animals. 

Q.  Has  it  any  more  protection  than  the  brain  of 
land  animals? 

A.  It  floats  in  a  salt  liquid,  by  which  it  is  no  doubt 
better  defended  against  the  resistance  of  the  water, 
when  the  fish  moves  rapidly,  and  against  the  varying 
pressure  when  it  is  at  different  depths. 

Q.  Have  we  any  instance  of  a  siroidar  provision  in 
land  animals  ? 

*  T|ie  word  muctu  is  not  used  here  in  a  strictly  chemical 
sense. 


IS  CATECHISM  OF  ZOOLOGY. 

A.  We  have,  against  general  concussion,  in  the 
joints  of  the  lirobs  of  many  animals,  and  in  the  pad 
upon  the  camel's  foot. 

Q.  What  are  the  characters  of  the  spinal  cord  and 
nerves  ? 

A.  Their  size  depends  more  on  that  of  the  body  of 
the  fish  than  the  brain :  they  are  softer  than  the  nerves 
of  warm-blooded  animals,  and  they  are  not  so  mi- 
nutely ramified. 

Q.  Have  fishes  the  same  five  senses  as  land  ani- 
mals? 

A.  It  is  probable  that  they  have,  to  some  extent  or 
other,  though  both  the  organs  and  the  functions  are 
much  modified  by  the  element  in  which  they  live, 
and  the  subject  is  altogether  very  obscure  and  diffi- 
cult. 

Smell. 

Q.  Have  fishes  organs  of  smell? 

A.  They  have  nostrils,  and  offadory  or  smelling 
nerves ;  but  as  the  nostrils  are  in  general  small,  and 
there  is  no  provision  by  which  water  can  be  drawn 
in  and  out  of  them,  as  there  is  in  those  of  land  ani- 
mals, their  sense  of  smell  can  be  of  very  little  use  to 
them. 

Q.  Has  not  the  contrary  been  said  ? 

A.  It  sometimes  has ;  but  trout  and  salmon,  that 
were  supposed  to  have  the  most  acute  scent,  were  all 
the  while  unable  to  distinguish  between  a  fly  and  an 
iron  hook  dressed  with  feathers,  or  between  a  piece  of 
painted  wood  and  a  minnow.     Land  animals  that 
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follow  their  prey  by  the  scent,  never  make  those  mi8-> 
takes. 

Q  But  sharks  are  said  to  follow  ships  in  which 
there  are  sick  persons,  by  the  smell  ? 

A.  Sharks  do  follow  ships  whether  they  have  sick 
on  board  or  not ;  and  if  any  thing  is  thrown  over- 
board, they  make  a  plunge  at  it,  even  if  it  is  a  cask  or 
a  bottle.  The  common  by-word  of  ^  throwing  a  tub  to 
the  whale,"  (and  the  whale,  as  a  warm-blooded  animal, 
has  far  more  sensation  than  fishes,)  has  more  of  philo- 
sophy in  it  than  those  statements. 

Taste. 

Q.  Have  fishes  organs  of  taste  ? 

A.  They  have  tongues  and  palates ;  but  these  are 
covered  with  the  same  kind  of  cuticle  that  lines  the 
rest  of  them  internally,  and  have  none  of  those  pa- 
pillae which  are  characteristic  of  taste  in  land  animals. 

Q.  Have  they,  then,  no  means  of  rejecting  poison- 
ous substances  ? 

A.  Taste  is  not  a  sure  preventive  of  poison  even  in 
those  animals  in  which  it  is  the  most  perfect ;  and  it  is 
probable  that  fishes  are  poisoned  in  the  gills,  and  not 
in  the  stomach* 

Q.  Then  do  none  of  the  characters  of  fishes  depend 
on  their  differences  of  taste? 

'  A.  None  from  which  any  useful  conclusion  can  be 
drawn. 

Touch. 

Q.  Have  fishes  any  sense  of  touch  ? 
A.  Someof  them— the  common  trout,  for  instance, 
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appear  to  feel  a  pleasure  in  being  tickled ;  but  fishes 
in  general  have  not  the  papiilar  surface  of  the  skin 
which  is  understood  to  be  more  immediately  the  organ 
of  touch. 

Q.  Have  they  keen  feelings  of  pain  ? 

A.  In  their  bodies,  generally,  they  appear  to  have 
Tery  little :  they  bite  almost  immediately  after  they 
have  been  torn  by  a  hook,  unless  that  hook  happens 
to  lascerate  the  gills,  or  any  part  of  the  machinery  by 
which  these  are  worked  ;  but  when  that  is  the  case, 
their  feeling  of  pain  seems  to  be  very  acute. 

Hearing. 

Q.  Have  fishes  any  voice  ? 

A.  No  animal  but  those  that  respire  air  by  the 
mouth  have  any  thing  that  can  properly  be  consi- 
dered as  voice ;  and  no  sound  of  the  voices  of  its  mil- 
lions of  gilled  inhabitants,  ever  comes  to  the  surface  of 
the  waters ;  and  when  a  shoal  of  cod  is  so  numerous 
and  thick  that  the  sea  is  whitened  by  them  for  miles, 
not  a  sound  comes  from  the  vast  assemblage,  except 
when  they  rise  to  the  surface,  and  splash  there,  the 
sound  of  which  is  of  course  no  more  voice  than  the 
splash  made  by  a  stone  when  it  is  thrown  into  the 
water. 

Q.  Do  they  not  utter  sounds  of  any  kind  ? 

A.  Some  fishes,  when  taken  out  of  the  water,  force 
the  air  out  of  their  gills  with  a  sort  of  noise ;  and 
others,  when  depositing  their  eggs  or  spawn,  produce 
sounds  also ;  but  with  what  part  of  their  bodies,  or  for 
what  purpose,  is  not  known. 

Q.  Do  they  not  hear  sounds  ? 
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A.  Tbey  do;  though  the  precise  way  in  which 
they  do  it  is  not  rery  well  known. 

Q.  Have  they  organs  of  hearing  ? 

A.  As  far  as  observation  has  gone,  all  have  internal 
organs  of  hearing;  but  those  only  that  have  not  free 
gills,  and  a  current  of  water  passing  by  the  mouth 
through  these,  in  the  act  of  breathing,  have  external 
organs. 

Q.  What  are  the  external  organs  in  those  that  have 
fixed  gills  ? 

A.  They  are  apertures  in  the  hinder  part  of  the 
head ;  but  so  very  minute  that  they  are  not  easily  de- 
tected. These*  little  apertures  lead  to  the  internal 
organs,  and  are,  no  doubt,  the  passages  through  which 
sound  is  conveyed. 

Q.  What  are  the  organs  of  hearing  in  other  fishes  ? 

A.  They  are  tissues  of  nerves,  which  terminate  in 
little  bodies,  more  or  less  hard,  that  are  adapted  fo' 
vibrating. 

Q.  What  is  the  medium  of  sound  in  fishes? 

A.  The  water,  of  course,  in  all  cases ;  but  how  the 
sense  of  sound,  as  different  from  that  of  the  mere  mo- 
tion of  the  water,  is  conveyed,  we  have  no  means  of 
knowing.  The  sense  of  hearing,  is  however  so  little 
developed  in  fishes,  that  it  is  not  of  much  use  in  their 
natural  history. 

Sight. 

Q.  Have  all  fishes  organs  of  sight? 

A.  The  sight  appears  to  be  the  sense  that  is  most 
perfect  in  fishes,  and  the  chief  one  on  which  they 
have  to  depend  for  the  supply  of  their  wants.    The 

c  2 
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eyes  of  fishes  are  very  large  in  proportion  to  those 
of  land  animals :  the  eye  of  a  moderately  sized  cod  is 
as  large  as  that  of  a  bullock. 

Q.  What  number  of  eyes  have  fishes? 

A.  No  red-blooded  animal  has  more  or  less  than 
two  eyes;  but  those  of  fishes  are  very  differently 
placed  in  the  difierent  species. 

Q.  How  are  they  placed  ? 

A.  In  some  species  of  flounder,  as  in  the  halibut  and 
the  sole,  they  are  both  on  the  right  side  of  the  head ; 
while  in  others,  as  in  the  turbot,  they  are  both  on  the 
left  side.  In  a  few  they  are  placed  almost  on  tlie 
crown ;  but  generally  they  are  one  on  ^ach  side. 

Q.  Is  there  any  thing  peculiar  in  the  external  co- 
vering of  the  eyes  of  fishes  ? 

A.  Yes :  in  general,  they  have  neither  eyebrows 
nor  eyelids,  and  they  are  covered  over  with  the  same 
cuticle  as  the  body. 

Q.  What  is  the  general  form  of  a  fish's  eye? 

A.  The  general  form  of  all  the  parts  is  that  of  a 
hemisphere  with  the  flat  side  outwards. 

Q.  Is  that  form  better  adapted  to  the  element  in 
which  the  animal  lives,  than  an  eye  convex  outwards  ? 

A.  Yes;  it  admits  of  more  direct  light  into  the 
body  of  the  eye. 

Q.  Is  there  any  thing  further? 

A.  The  external  coat  of  the  eye  is  much  firmer 
than  in  land  animals :  in  some.instances  it  approxi- 
mates to  the  texture  of  bone. 

Q.  Is  not  the  iris,  or  part  surrounding  the  pupil  or 
sight  of  the  eye,  very  beautifully  coloured. 

A.  No.    It  is  transparent ;  but  the  golden,  silvery. 
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or  pearly  surface  of  the  choroid  coat  of  the  eye  shines 
brilliantly  through  it. 

Q.  Is  there  any  thing  peculiar  in  the  cfyttaUme  lens, 
or  magnifying  part  of  the  eye  ? 

A.  It  has  much  more  magnifying  power;  that  is,  it  is 
much  thicker  in  the  middle  than  the  same  organ  in 
land  animals,  and  it  is  more  dense ;  so  that  that  fur* 
thur  increases  its  powers.  This  lens  being  composed 
chiefly  of  albumen,  coagulates  when  a  fish  is  boiled, 
and  has  some  resemblance  to  a  pea. 

Q.  As  fishes  have  no  eyelids,  have  they  no  means 
of  closing  their  eyes  ? 

A.  In  many  species  there  is  a  sort  of  internal  cur- 
tain that  partially  closes  the  pupil;  and  in  one  or 
two  there  is  one  which  wholly  does  it.  The  changes 
of  light  to  which  the  eyes  of  fishes  are  exposed,  are 
not,  however,  so  great  as  those  that  land  animals  must 
bear;  and  as  the  cuticle  passes  clean  over  the  eye, 
there  is  no  need  of  eyelids  to  moisten  its  surface. 

Q.  How  are  the  eyes  placed  ? 

A.  In  the  bony  fishes,  they  are  placed  in  cups  or 
cavities,  imbedded  in  gelatinous  matter,  to  prevent 
them  from  being  injured  by  shocks ;  but  in  many  of 
the  cartilaginous  fishes,  they  are  placed  on  stalks  of 
carUlage. 

Q.  What  advantage  is  gained  by  that  mode  of 
placing  the  eye  ? 

A.  It  can  be  moved  more  rapidly  and  over  a  greater 
circumference,  which  is  necessary,  as  those  fishes  have 
little  or  no  power  of  turning  the  head  by  means  of  the 
neck. 

C5 
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Q.  Then  the  eyes  of  fishes  are  of  great  use  to 
them? 

A.  They  are  the  organs  upon  which  they  chiefly  if 
not  wholly  depend,  both  for  obtaining  their  food  and 
escaping  from  their  enemies.  The  necessity  that  the 
fly-fisher  is  under  of  having  his  fly  of  the  proper  form 
and  colour,  and  the  fact  of  these  being  always  enough 
to  make  the  fish  rise  to  it^  are  proofs  that  they  judge 
from  the  sight  alone. 

Section  IV. — Motions  of  Fishes. 

Q.  Has  the  general  shape  of  a  fish  much  to  do  with 
its  motions  ? 

A.  The  shapes  of  fishes  are  so  very  varied,  that  any 
one  particular  shape  must  have  much  less  influence 
than  those  who  found  their  notions  upon  the  common 
principles  of  mechanical  constructions  suppose.  We 
can,  for  instance,  draw  no  conclusion  regarding  the 
motions  of  a  living  fish,  as  connected  with  its  shape, 
from  the  shape  of  a  piece  of  dead  matter  of  a  given 
size  and  weight,  that  can  be  most  easily  drawn  or  driven 
through  the  water. 

Q.  Why  not? 

A.  Because  in  the  case  of  a  living  animal,  a  great  deal 
more  depends  on  the  energy  of  the  moving  powers, 
and  the  way  in  which  these  are  arranged,  than  upon 
the  mere  shape  of  that  which  they  move.* 

*  Well-meaning,  but  weak  persons,  when  they  expatiate 
upon  the  beauty  of  creation,  sometimes,  absurdly  enough, 
represent  God  as  the  imitator  of  man,  as  constructing 
fishes  npon  the  same  princ^k  that  men  construct  boats ; 
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Q.  What  are  the  organs  of  motion  in  fishes  ? 

A.  The  organs  of  motion  are  fins,  and  the  powers 
by  which  these  are  moved  are  muscles,  the  same  as  in 
other  animals. 

Q.  What  is  the  general  structure  of  a  fin  ? 

A.  It  in  general  consists  of  a  number  of  rays,  with 
joints,  and  divided  towards  their  extremities,  which 
are  covered  on  both  sides  and  united  together  by  the 
skin.  In  some  fins,  however,  there  are  rays  without 
joints,  which  are  termed  spines.  Some  fins  are  wholly 
without  rays,  and  thence  called  fleshy. 

Q.  Have  all  fishes  the  same  number  of  fins,  as  all 
birds  have  the  same  number  of  wings  ? 

A.  No :  both  the  number  and  distribution  of  the 
fins  of  fishes  vary  much  in  the  different  species ;  and 
as  these  are  variations  that  are  easily  seen,  and  cor- 
respond with  other  qualities  of  the  species,  they  are  of 
much  use  in  the  classification  of  fishes :  their  names 
and  situations  should  therefore  be  familiar  to  the  stu- 
dent. 

Q.  What  are  the  names  and  situations  of  the  dif- 
ferent fins  ? 

A.  1.  CatM/o/,  or  tail-fin.  It  is  always  articulated 
to  the  last  vertebrae  of  the  tail,  consists  of  a  number 
of  rays,  and  has  the  extremity  forked,  or  straight,  or 
rounded. 

Q.  What  is  the  position  of  the  caudal  fin  ? 

A.  It  is  always  perpendicular  in  fishes,  while  it  is 

whereas  the  imitation,  so  far  as  it  goes,  is  quite  the  other  way, 
and  the  moving  power,  <<  instinct  with  life,'*  is  altogethec 
inimitable. 
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horizontal  in  the  cetacea ;  so  that  a  true  fish  is  in- 
stantly known  by  the  tail. 

Q.  What  are  the  other  fins  ? 

A,  2.  Dorsal,  or  back-fins.  They  vary  very  much^ 
both  in  form  and  in  number. 

5.  Pectoral,  or  breast-fins,  generally  one  on  each 
side,  immediately  behind  the  gill  openings. 

4.  AncU,  vent-fins,  placed  between  the  tail-fin  and 
the  vent,  and  varying  in  form  and  number. 

5.  Ventral,  belly-fins,  placed  between  the  vent  and 
the  throat.  They  are  never  more  than  two;  but 
they  are  differently  placed,  though  always  parallel  to 
each  other. 

Q.  Do  the  ventral  fins  get  different  names  from 
their  position  ? 

A.  Yes;  when  before  the  pectoral  fins,  they  are 
called  Jugu/lar,  or  throat^fins;  when  immediately  un- 
der the  pectoral,  they  are  thoracic,  or  dhest-fins ;  and 
when  behind  the  pectoral,  they  are  eMominal,  or  sto- 
mach-fins. 

Q.  To  what  are  the  bony  or  cartilaginous  rays  of 
the  fins  articulated? 

A.  The  caudcd  always  to  the  last  vertebrae  of  the 
tul. 

The  dortal  to  little  bones  that  are  attached  by  liga- 
ments to  the  spinous  processes  of  the  back  bone. 

The  pectoral ^ns  are  differently  articulated.  In  the 
bony  fishes,  they  are  articulated  to  a  bony  girdle  that 
surrounds  the  body  immediately  behind  the  head,  and 
bears  some  resemblance  to  the  scapuUe,  or  shoulder- 
bones  in  the  mammalia.  In  the  cartilaginous  fishes, 
there  are  no  such  bones,  and  the  pectoral  fins  are 
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articulated  to  the  spine  by  means  of  flexible  carti- 
lage. 

Q.  Does  the  pectoral  girdle  of  bones  answer  any 
other  purpose  in  the  economy  of  the  osseous  fishes? 

A.  It  forms  a  permanent  edge  from  which  the  gill- 
lid  may  be  opened,  or  against  which  it  may  be  shut, 
which  would  not  be  the  case  were  the  part  soft  and 
destitute  of  bone* 

Q.  And  that  is  not  required  in  cartilaginous 
fishes  ? 

A.  Of  course  not,  as  they  have  no  gill-lids  that 
open  and  shut. 

Q,  To  what  are  the  ventral  fins  articulated  ? 

A.  To  a  set  of  bones  that  have  some  resemblance 
to  the  basin  of  the  mammalia ;  but  they  are  neither 
articulated  to  the  spine,  nor  form  a  girdfe  round  the 

lK>dy. 

Q.  How  are  these  bones  connected  then  ? 

A.  When  the  fins  are  jugular  or  thoracic,  the  bones 
that  support  them  are  articulated  to  the  pectoral 
girdle;  and  when  the  fins  are  abdominal,  the  bones 
are  merely  imbedded  in  the  muscles, 

Q.  Are  there  any  other  prominent  organs  on  the 
bodies  of  fishes  besides  their  fins  and  skins  ? 

A.  Yes ;  some  fishes  have  thread  like  members 
near  the  mouth,  or  on  the  head,  which  are  sometimes 
quite  soft,  and  have  at  others  a  single  jointed  ray  of 
bone  or  cartilage.  The  uses  of  these  parts  are  not 
known :  they  are  not  in  themselves  organs  of  touch. 

Q.  What  is  the  general  distribution  of  the  muscles 
or  moving  powers  in  fishes  ? 

Am  As  the  tail  fin  is  the  principal  organ  by  which 
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fishes  are  moved  forward  through  the  water,  and  as 
the  propelling  motions  of  that  are  produced  by  different 
flexions  or  bendings  of  the  spine,  the  chief  arrange- 
ment of  the  muscles  is  along  both  sides  of  the  spine, 
supported  by  the  spinous  processes. 

Q.  Does  the  motion  resemble  any  artificial  one  ? 

A.  It  bears  some  resemblance  to  the  skulling  forward 
a  boat  by  one  oar  placed  over  the  stern,  and  worked 
from  side  to  side ;  but  it  differs  in  this,  that  there  is 
only  one  joint  in  skulling  the  boat,  and  the  whole  im* 
pulse  is  given  at  the  point  of  the  oar ;  whereas  in  the 
fish  there  are  many  joints,  and  the  impulse  is  given 
along  the  whole  line. 

Q.  What  is  the  effect  of  this  distribution  of  the 
impulse  ? 

A.  The  different  flexions  may  so  compensate  each 
other,  that  the  fish  can  move  forward  in  a  straight 
line. 

Q.  What  are  the  uses  of  the  other  fins? 

A.  The  dorsal-fins  keep  the  body  upright ;  and  the 
other  fins  chiefly  correct  the  irregular  or  wriggling  mo- 
tion that  it  otherwise  would  have.  When  these  fins  are 
cut  off  from  fishes  that  have  them  naturally,  those 
fishes  reel  in  all  directions ;  but  other  fishes  that  never 
have  them,  can  move  with  perfect  regularity ;  so  that 
if  one  part  of  the  swimming  apparatus  be  deficient, 
other  parts  can  be  so  formed  as  to  make  up  for  it. 

Q.  Are  the  motions  of  fishes  rapid  ? 

A.  In  those  that  have  the  full  number  of  fins,  and 
the  body  of  moderate  length,  as  in  the  trout  and  sal- 
mon, the  motion  is  often  so  rapid  that  the  eye  cannot 
follow  it,  and  the  fish  darts  as  if  shot  from  an  engine : 
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but  these  rapid  motions  are  not  long  continued.  Other 
fishes  will,  however,  swim  at  the  rate  of  not  less  than 
eight  or  ten  miles  an  hour  for  a  succeksion  of  days,  or 
eyen  weeks. 

Q.  Is  there  any  characteristic  difference  of  fishes  in 
this  respect. 

A.  The  fishes  that  hreathe  hy  the  mouth  and  gills 
appear  in  general  to  move  fastest  for  a  short  time, 
but  to  be  most  easily  exhausted ;  while  those  that  have 
the  gills  fixed,  can  continue  much  longer. 

Q.  Why  should  the  former  be  sooner  exhausted  ? 

A.  As  they  breathe  by  the  mouth,  it  is  probable 
that  their  exhaustion  is  similar  to  what  is  called,  ^  los- 
ing wind"  in  land  animals. 

Q.  Have  we  any  parallel  case  in  land  animals  ? 

A.  Birds,  whose  respiration  is  not  confined  altoge- 
ther to  the  bill  and  nostrils,  but  which  receive  air  into 
other  cavities  of  their  bodies,  do  not  lose  wind,  as  is 
the  case  with  the  mammalia.  Their  fatigue  seems  ge- 
nerally to  be  muscular  exhaustion;  and  that  seems 
also  to  be  the  case  with  the  cartilaginous  fishes. 

Q.  Have  fishes  any  other  motion  than  swimming? 

A.  Many  species  can  leap,  some  of  them,  as  the 
salmon,  to  a  considerable  height,  which  they  accom- 
plish by  bending  the  body,  with  the  tail  nearly  flat  on 
the  water,  and  suddenly  jerking  straight ;  and  some 
mud-fishes,  found  in  New  Holland,  can  leap  by  the 
action  of  their  ventral  fins,  which  are  long  and  elastic. 
Others,  by  spreading  a  membranous  fin  on  each  side, 
can  fly ;  and  there  is  one  species  in  the  Indian  seas, 
that  can  climb,  chiefly  by  means  of  spines  on  its  body. 

Q.  Have  fishes  any  means  of  resisting  the  motion  of 
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the  water  in  which  they  are,  so  as  to  be  at  rest,  with- 
out exerting  their  fins  to  keep  them  so. 

A.  Yes ;  some  fishes  are  furnished  with  suckers,  by 
means  of  which  they  can  attach  themselves  to  stones, 
to  the  bodies  of  other  fishes,  or  to  any  solid  sub- 
stance. 

Section  V. — Rkspikation  of  Fishes. 

Q.  You  said  that  a  fish  breathes  water,  did  you 
mean  that  that  substance  is  decomposed  by  its  breath* 
ing  in  the  same  way  as  atmospheric  air  is  by  the 
breathing  of  land  animals  ? 

A.  Not  exactly  so ;  fishes  cannot  live  in  water  from 
which  the  air  is  wholly  excluded;  they  cannot 
breathe  air  but  through  the  medium  of  water ;  and  a 
fish  is  suffocated  in  air  just  as  certainly  as  a  land  ani- 
mal is  in  water, 

Q.  Are  not  there  some  differences  in  the  rapidity 
with  which  this  takes  place  ? 

A.  Yes ;  cartilaginous  fishes  can  live  for  some  time 
out  of  the  water  just  as  reptiles  can  live  some  time  in 
it;  and  osseous  fishes  die  soon  in  the  air,  just  as  the 
mammalia  and  birds  do  when  put  under  water. 

Q.  Whaf  tt'e  the  organs  of  respiration  in  fishes  ? 

A.  In  t^e  that  may  be  considered  the  more  per- 
fect* fishes/they  are  four  in  number.  Gills,  gill- 
openings,  gill  covers,  and  gill-flaps ;  but  in  many 
species  the  covers  and  the  flaps  are  wanting. 

•  WTien  the  word  "  perfect"  is  applied  to  any  produc- 
tion of  nature,  it  simply  means,  more  perfectly  adapted  to 
certain  circumstances. 
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Q.  What  are  the  gills  ? 

A.  They  are  bodies  formed  of  a  great  number  of 
fleshy  threads,  or  fringes,  among  which  the  water 
passes  when  the  animal  breathes. 

Q.  How  many  of  these  organs  are  there  in  a  fish  ? 

A.  There  are  generally  four  on  each  side,  but  in 
some  species  there  are  one  or  two  half-formed  ones 
on  each  side  additional. 

Q.  Of  what  parts  do  the  gills  consist  ? 

A*  Of  a  curved  support  of  bone  or  cartilage,  arti- 
culated at  the  one  extremity  to  the  bones  of  the  cra- 
nium, and  at  the  other  to  the  bones  of  the  tongue. 
The  inner  or  concave  sides  of  these  bony  supports 
are  of  a  white  colour  and  smooth,  the  gill-fringes  or 
vessels  are  attached  to  the  convex  or  outer  sides,  and 
are,  when  the  fishes  are  in  health,  of  a  red  colour. 

Q.  What  are  the  immediate  consequences  of  this 
structure  ? 

A.  The  bones  or  cartilages  defend  the  delicate 
structure  of  the  vessels  from  the  current  of  water,  the 
quantity  of  which  can  also  be  regulated  by  those 
bony  portions  being  moved  nearer  or  farther  apart 

Q.  What  are  the  gill  -  openings  ? 

A.  They  are  openings  iSehind  the  gills,  out  of 
which  the  water  in  general  passes  after  it  has  supplied 
the  blood  in  the  gills  with  the  requisite  oxygen,  and 
which  also  carry  off  the  carbonic  acid  that  is  formed 
during  the  process. 

Q.  Where  are  those  openings  situated  ? 

A.  In  the  osseous  fishes  they  are  immediately  in 
front  of  the  thoracic  bones,  and  below  they  approach 
very  near  to  each  other*    In  the  fishes  that  have  no 
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gill  lids,  they  are  of  smaller  size  and  differ  both  in 
number  and  in  situation.  Thus  there  are  seven  on 
each  side  in  the  lamprey,  and  in  the  ling  there  is  only 
one  on  each  side. 

Q.  What  is  the  form  of  the  gill  lid  ? 

A.  The  gill  lid  is  a  covering  of  a  firm  but  rather 
flexible  nature,  articulated  to  the  bones  of  the  head ; 
forming  a  cover  and  support  to  the  gills,  and  opening 
or  closing  them  for  the  purposes  of  breathing:  some 
have  the  surface  of  it  smooth,  others  have  it  rough, 
and  in  some  it  is  beset  with  spines.  If  the  gill  lids  are 
kept  closed  for  some  time,  so  that  the  carbonic  acid 
that  is  formed  cannot  escape,  or  if  the  water  be  made 
to  pass  in  rapidly  at  the  gill  openings  and  out  at  the 
mouth,  the  circulation  stops  and  the  fish  dies. 

Q.  What  is  the  gill-flap  ? 

A.  An  appendage  resembling  a  fin,  attached  to  the 
posterior  edge  of  the  gill  lid. 

Q.  Of  what  use  is  it  ? 

A.  It  appears  to  assist  in  producing  a  current 
through  the  gills,  and  it  may  allow  the  water  to  come 
in  gently  by  the  gill  opening  when  the  mouth  is  shut. 

Section  VI. — Cibculation  of  Fishes. 

Q.  The  blood  of  fishes  is  red,  is  it  not  ? 

A.  Yes,  it  is  red  and  cold,  but  it  is  not  so  abundant 
in  quantity  or  so  generally  distributed  as  in  land 
animals.  The  muscular  structures  of  a  fish  may 
be  wounded  without  bleeding. 

Q.  What  is  the  system  of  circulation  ? 

A.  There  is  a  heart  with  single  openings  con- 
tained in  a  cavity  behind  the  gills.    The  auricle  of 
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this  heart  receives  the  hlood  as  it  returns  from  the 
systeniy  transfers  it  to  the  ventricle,  from  which  it 
proceeds  by  an  artery  to  the  gills,  is  diffused  over  their 
surface  in  very  minute  ramifications,  is  purified  there ; 
and  firom  that  it  again  is  sent  over  the  system  by  the 
systematic  arteries. 

Q.  Then  the  gills  partially  serve  the  purpose  of  a 
heaft  ? 

A.  They  do.  It  is  from  the  gills  that  the  blood  of 
a  fish  is  made  to  circulate  over  the  system,  in  the 
same  way  that  that  of  a  warm  blooded  animal  is  sent 
by  the  systematic  ventricle  of  the  heart.  On  that 
account,  a  wound  in  the  gills  of  a  fish,  if  it  be  of  any 
great  extent,  is  as  fatal  by  bleeding  to  death,  as  a 
wound  in  the  heart  of  a  warm  blooded  animal. 

Q.  Is  the  surface  which  the  gills  of  a  fish  presents  to 
the  acdon  of  the  water  and  the  air  which  the  water 
contains^  considerable  ? 

A.  Much  more  than  one  would  suppose.  Dr. 
Monro  found  the  whole  surface  of  the  gills  of  a  large 
skate,  equal  to  that  of  a  full  grown  human  body ;  and 
the  gills  in  skate  are  not  so  large  in  proportion,  as 
in  many  other  species. 

Q.  Then  the  pressure  upon  those  delicate  organs 
must  be  considerable  ? 

A.  Yes,  supposing  a  skate  of  the  same  dimensions 
as  that  upon  which  Dr.  Monro  made  his  experi- 
ment, to  be  at  the  depth  of  a  thousand  feet 
below  the  surface  of  the  sea,  the  whole  external 
pressure  of  the  water  upon  its  gills,  would  be 
little  short  of  five  hundred  tons,  and  as  the  resistance 
made  must  be  the  same,  the  delicate  coats  of  the  gillr 
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would  be  exposed  to  a  total  pressure  of  about  a  thou- 
sand tons. 

Section  VII. — Food  of  Fishes. 

Q.  You  mentioned  that  fishes  appear  to  be  rather 
deficient  in  the  sense  of  taste,  has  that  any  influence 
in  the  choice  of  their  food  ? 

A.  Of  course,  it  leaves  them  a  greater  range  than 
if  their  palate  had  the  power  of  accepting  and  reject- 
ing. 

Q.  Are  their  organs  of  digestion  simple? 

A.  They  are  rather  so ;  the  food  is  in  general  dis- 
solved in  the  stomach  by  a  gastric  juice ;  but  in 
some  instances  where  the  food  is  shell-fish  and  the 
mouth  not  adapted  for  breaking  the  shells,  the  sto- 
mach is  thick  and  capable  of  grinding  them. 

Q.  What  is  the  position  of  the  mouth  ? 

A.  It  is  always  across  the  body ;  sometimes  in  the 
front  of  the  muzzle,  as  in  the  herring,  sometimes 
under  it,  as  in  the  shark,  and  sometimes  twisted  as  in 
the  flounder. 

Q.  What  are  the  characters  of  the  teeth  of  fishes  ? 

A.  They  are  very  various,  but  they  may  in  general 
be  said  to  resemble  the  teeth  of  reptiles,  much  more 
than  those  of  the  mammalia ;  they  are  formed  for 
seizing,  but  not  for  chewing ;  there  are  often  many 
rows  of  them,  on  the  palate  as  well  as  the  jaws,  to 
aid  in  the  process  of  swallowing. 

Q.  Have  none  of  them  chewing  teeth  ? 

A.  Not  properly  so  called ;  but  the  species  which 
feed  upon  the  harder  shell-fish,  have  teeth  adapted 
for  breaking  the  shells. 
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Q.  Has  any  fish  teeth  out  of  the  mouth  ? 

A.  The  saw-fish  has  them  on  each  side  of  an  elon- 
gated  snout. 

Q.  Is  there  any  thing  peculiar  in  the  teeth  of  the 
shark  tribe  ? 

A.  Yes;  that  tribe  of  fishes  have  the  teeth  fas- 
tened to  the  jaw  bones  by  cartilages,  so  that  they  are 
moveable,  and  as  they  are  in  many  instances  toothed 
like  saws,  the  fish  can  hold  its  prey  with  one  part  of 
the  teeth,  while  it  cuts  and  tears  with  the  others. 

Section  VIII.— The  Aia-vessel  of  Fishes. 

Q.  As  fishes  when  they  are  of  different  depths  in 
the  water,  are  subjected  to  very  different  degrees  of 
pressure,  have  they  any  means  of  sustaining  them- 
selves at  those  depths,  other  than  their  muscular 
power  ? 

A.  Yes,  many  have,  but  not  all ;  there  is  against  the 
spine,  in  the  anterior  part  of  the  abdominal  cavity, 
a  vessel  called  the  air-bag,  or  in  common  language, 
the  sound.  In  some  provincial  places,  especially 
those  inhabited  by  fishermen  originally  from  Ger- 
many, it  gets  the  more  appropriate  name  of  the  ioum 
or  swim. 

Q.  Is  it  an  important  organ  ? 

A.  In  the  arts  it  is,  and  there  is  little  doubt  that 
it  also  is  so  in  the  economy  of  fishes,  but  its  uses 
there  are  not  so  well  understood,  as  one  cannot  fol- 
low fishes  into  the  depths  of  the  ocean,  and  study 
their  economy  there. 

Q.  What  are  its  uses  in  the  arts  ? 
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A.  When  the  external  pellicle  is  removed,  the  re- 
mainder is  more  pure  animal  gelatine  than  is  found 
in  any  other  organ ;  and  thus  it  makes  either  a  very 
palatable  and  nutritious  article  of  food,  or  a  fine 
transparent  glue. 

Q.  From  what  fishes  is  it  taken  as  an  article  of 
food? 

A.  Chiefly  from  cod  and  ling,  whence  it  is  called 
and   known  in  commerce,  by  the  name  of   *'  cod 
^sounds'*  J 

Q.  From  which  species  is  it  taken  for  glue? 

A.  Chiefly  from  the  sturgeon,  but  from  any  fish  it 
would  do.  The  vessels  are  cut  open  lengthwise,  scraped, 
steeped  in  lime  water  to  separate  the  oil,  washed 
clean  and  dried,  in  which  state  they  are  the  idnglois 
of  commerce. 

Q.  And  the  uses  of  it  in  the  natural  economy  of 
fishes  is  not  known  ? 

A.  Our  knowledge  of  them  is  very  imperfect.  We 
know  that  fishes  that  have  an  air-bag,  cannot  rise 
in  the  water  if  it  be  perforated ;  but  all  fishes  that 
are  found  near  the  surface  have  not  an  air  bag,  and 
all  fishes  that  have  one  do  not  rise  habitually  to  the 
surface. 

Q.  Can  you  mention  any  instance? 

A.  The  eel  lyhich  generally  remains  at  the  bottom 
has  an  ur-bag,  and  the  mackerel^  which  swims  rapidly 
near  the  surface,  has  none. 

Q.  Is  it  wanting  in  any  natural  sub-class  of  fishes  ? 

A.  Yes,  in  all  them  that  have  the  gills  fixed,  and  have 
neither  gill-lid  nor  gill-flap;  but  no  conclusion  with 
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regard  to  its  use  can  be  drawn  from  that,  as  some  of 
these,  such  as  the  skate,  keep  near  the  bottom,  while 
others,  such  as  the  sharks,  swim  near  the  surface. 

Q.  What  is  the  action  of  the  air-bag  ? 

A.  It  or  its  contents  has  a  power  of  expanding  and 
contracting ;  when  a  fish  is  at  a  great  depth,  the  bag 
is  contracted  to  a  fraction  of  the  size  that  it  would 
have  had  at  the  surface ;  and  when  the  fish  is  ra« 
pidly  drawn  from  a  great  depth,  (as  is  the  case  in  the 
deep-sea  fishing  for  cod),  the  air-bag  bursts,  the 
contents  escape  into  the  abdomen  and  force  the  gul« 
let  and  even  the  stomach  inverted  out  of  the  throat. 

Q.  Is  there  any  opposite  effect? 

A.  Yes,  when  a  fish  has  been  long  near  the  surface 
in  hot  weather,  the  air-bag  loses  its  contractile  force, 
and  the  fish  cannot  get  down  again. 

Q.  With  what  is  the  bag  filled  ? 

A.  With  air ;  but  the  composition  of  that  air  in 
the  bags  of  fishes  taken  from  different  depths,  is  so 
different,  that  where  the  air  comes  from,  and  what 
purpose  it  serves,  become  curious  questions. 

Q.  What  are  the  differences  in  composition  at  dif- 
ferent depths. 

A.  In  a  mullet  taken  at  the  surface,  the  contents 
of  the  air-bag  was  almost  pure  nitrogen,  but  the  ad- 
mixture of  oxygen  increased  with  the  depth,  till  in 
that  of  a  gurnard  taken  at  deep  water,  the  nitrogen 
had  diminished  to  little  more  than  a  tenth  of  the. 
whole,  the  rest  being  oxygen. 

Q.  What  is  the  inference  drawn  from  that  ? 

A.  That  the  air  contained  in  the  bag  is  not  taken 
in  by  the  mouth,  or  separated  firom  the  water  by  the 
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gilb,  but  that  it  is  separated  from  the  blood  by  the 
bag  itself,  and  answers  some  purpose  in  the  economy 
of  the  fish  which  is  unknown,  but  which  requires 
nitrogen  at  the  surface,  and  more  and  more  oxygen  as 
the  depth  is  increased. 

Section  IX. — Refaoduction  of  Fishes. 

Q.  Are  all  fishes  produced  from  eggs  ? 

A.  They  are;  but  there  are  some  very  singular 
facts  connected  with  the  reproduction  of  fishes. 

Q.  What  are  some  of  them  ? 

A.  In  the  greater  number  of  fishes,  the  production 
is  by  the  union  of  melts  and  roes,  which  are  deposited 
together  in  shallow  water,  near  the  sand ;  but  in  some 
the  eggs  are  hatched  within  the  mother,  and  the  young 
break  the  membranous  shells  as  they  are  bom :  in 
others  there  is  only  one  sex. 

Q.  Which  are  those  that  deposit  melts  and  roes  ? 

A.  Salmon,  herrings,  cod,  and  a  great  variety  of 
others,  some  of  which  pass  fhr  up  the  rivers  for  that 
purpose. 

Q.  Which  are  some  of  those  that  bring  forth  their 
young  alive  ? 

A.  Sharks,  skate,  and  other  cartilaginous  fishes, 
and  also  some  of  the  osseous  ones. 

Q,  Which  are  only  of  one  sex  ?        * 

A.  Lampreys,  and  probably  also  carp  and  whitings, 
with  some  others ;  but  the  subject  is  exceedingly  diffi- 
cult and  not  much  known. 

Section  X. — ^Electaicity  of  Fishes. 
Q.  What  is  meant  by  the  electricity  of  fishes  ? 


A.  Certain  powers  that  fishes  have  of  eommuni- 
cating  to  those  who  touch  them,  a  shock,  something 
resembling  that  produced  by  an  electric  machine  or 
jar. 

Q.  By  what  part  of  the  fish  is  that  produced  ? 

A.  There  are  always  peculiar  organs  for  it,  which 
are  quite  different  in  their  structure  from  any  other 
organs^  and  have  no  use^  that  has  yet  been  discovered, 
other  than  the  producing  of  this  sensation. 

Q.  What  may  probably  be  the  use  of  that  power, 
to  fishes  in  their  natural  state  ? 

A.  It  may  enable  them  to  benumb  and  stupify 
those  smaller  fishes  on  which  they  prey. 

Q.  Are  there  many  fishes  that  have  this  property  ? 

A.  Not  many ;  the  torpedo  or  cramp  fish,  is  the 
only  one  that  is  met  with  in  the  European  seas,  and 
it  very  rarely  occurs  on  the  shores  of  Britain.  The 
gymnotus,  something  in  the  form  of  an  eel,  is  met 
with  in  the  fresh  waters  of  America,  and  three  other 
species  that  are  found  in  Africa,  and  in  the  Indian 
seas,  are  the  only  electric  fishes  at  present  known. 

Q.  Of  what  structure  are  the  electric  oi^gans  ? 

A.  They  consist  of  a  number  of  pipes  placed  in 
close  connection  with  each  other,  divided  by  numer- 
ous thin  partitions  and  filled  with  a  fluid. 

Q.  Does  this  electricity  resemble  that  which  is 
produced  by  artificial  means  ? 

A  It  is  communicated  by  the  same  conductors, 
and  stopped  by  the  same  non-conductors. 

Q.  Is  it  voluntary  on  the  part  of  the  fish  ? 

A.  It  must  be  so  to  a  certain  extent,  for  it  is 
attended  by  a  muscular  effort;  but  the  fish  may  be 
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provoked  to  exert  it  so  often  as  to  beeome  exhausted 
and  die. 

Q.  Do  the  yoong  fish  have  it  as  well  as  the  full ' 
grown  ones  ? 

A.  I^allanzani  fi)und  that  torpedos  which  had  not 
left  the  egg,  could  give  a  small  shock. 

Q.  Is  it  formidable  to  any  other  animal? 

A.  There  are  instances  mentioned  of  bullocks  and 
other  animals,  being  numbed  in  the  legs,  and  falling 
down  and  being  drowned  in  the  marshy  rivers  of 
America,  from  shocks  given  by  the  gymnotus. 

Section  XI. — Distribution  and  Habits  of  Fishes. 

Q.  What  is  the  general  distribution  of  fishes  ? 

A.  In  the  warmer  waters  the  species  are  more 
abundant  and  the  colours  in  general  more  brilliant ; 
but  the  absolute  quantity  and  the  value  to  man,  are 
perhaps  as  great  in  the  cold  latitudes. 

Q,  What  are  the  prevailing  colours  of  fishes  in  the 
warmer  regions  ? 

A,  They  are  of  all  colours,  some  gold  coloured  and 
scarlet;  and  the  scales  are  in  many  of  the  species 
larger  than  in  the  fishes  of  colder  places. 

Q.  What  are  the  prevailing  colours  in  the  cold 
seas? 

A.  Black  and  white  with  intermediate  shades  of 
blue  and  grey.  Their  scales  are  in  general  smaller,  and 
their  skins  thicker,  and  more  mucilaginous. 

Q.  What  is  the  principal  distinction  of  fishes  as 
to  their  habitations  ? 

A.  Those  that  live  in  the  salt  water,  and  those  that 
live  in  fresh* 
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Q.  Which  are  the  more  numerous  ? 

A.  The  salt  water  ones  are,  from  the  greater  range 
of  their  hatntations,  mosdy  more  numerous,  and  they 
are  to  the  same  extent  more  valuable. 

Q.  Is  there  any  thing  in  fhe  form  that  would 
enable  one  to  distinguish  between  a  aalfr-water  fish 
«ad  a  fresh-water  one  ? 

A.  There  is  nothing,  though  when  the  same  kind 
of  fish  inhalHts  salt  and  fresh  water  by  turns,  one  may 
tdl  from  which  it  has  been  taken. 

Q.  Is  there  any  difference  in  the  flavour? 

A.  Yes.  Salt  water  fish  may  in  general  be  consi- 
dered as  ridker  in  flavour  than  fresh  water  ones. 

Q.  Does  salt  water  communicate  a  salt  taate  to 
fish? 

A.  No.  Fish  from  the  sea  have  no  more  taste  of 
salt  than  those  from  the  most  limfud  streams. 

Q.  Is  it  not  singular  that  the  salt  sea  should  pro- 
duce fresh  fish  ? 

A.  Not  more  so  than  that  a  white  iily  should  grow 
out  of  brown  earth,  or  a  black  hen  lay  white  eggs, 

Q-  To  what  place  of  the  sea  do  ^hes  generally 
resort? 

A«  The  chief  places  of  their  resort  are  currents,  or 
rather  the  banks  that  are  deposited  where  currents 
meet. 

Q,  Why  should  they  prefer  those  places  ? 

A.  Because  the  currents  bring  a  supply  of  food 
which  they  deposit  there  along  with  the  other  matt^ 
that  form  the  bank. 

Q.  Are  fishes  distinguished  fcom  the  past  of  the 
aea  in  which  they  iu:e  found  ? . 
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A.  Those  that  are  found  in  the  open  ocean,  and 
those  only,  are  cvtWed  pelagic,  or  **  deep  sea"  fish,  and 
those  that  are  found  near  the  land  are  called  Sitoral, 
or  "  shore"  fish* 

Q.  Are  fishes  riso  adapted  to  the  various  depths 
and  bottoms  of  the  sea  ? 

A.  No  doubt  they  are,  but  the  peculiarities  of  their 
adaptation  are  not  very  well  known ;  and  they  may 
vary  because  fishes  eat  almost  any  thing. 

Q.  Does  their  form  afibrd  any  guide  to  their  hatn- 
tation  ? 

A«  What  one  might  terra  handsome  fishes,  that  is, 
those  with  regular  elongated  oval  bodies,  are  general 
or  occasional  inhabitants  of  the  deep  water ;  and  those 
that  are  flat  or  have  their  bodies  of  angular  and  irre- 
•gidar  shapes,  are  inhabitants  of  more  shallow  or  muddy 
water,  or-of  the  groves  of  sea-weeds,  and  inequalities 
of  the  rocks  under  water. 

Q.  Is  there  any  difference  in  the  qualities  of  fish 
iakeii  firom  different  depths,  or  off  different  bottoms  ? 

A.  In  the  same  kind  of  fish,  that  from  deep  and 
dear  water  is  always  the  finest  flavoured  amd  the  most 
wholesome ;  and  perhaps  the  deep  water  fish  and  the 
shallow  water,  «nd  the  dear  water,  and  the  muddy 
w«ter,  vary  in  the  same  way. 

Q.  Does  there  appear  any  reason  for  that  ? 

A.  The  water  which  fishes  breathe  must  have  some 
effect  upon  their  health  in  the  same  manner  as  the 
tdr  has  upon  the  health  of  land  animals ;  and  those 
which  wallow  in  the  mud  must  be  fouler  feeders  than 
those  that  sport  in  the  pure  flood  j  the  former  may 
eat  putrid  substances,  and  substances  that  are  tainted 


•by  metals,  the  latter  can  eat  only  substances  that  are 
alWe,  or  at  any  rate  that  are  purely  animal  or  vegeta- 
ble. 

Q.  Is  there  any  other  reason  why  fishes  taken  from 
•deep  water  near  rocks,  should  be  in  better  condition 
than  those  taken  from  shallow  water  near  sand  or 
mud? 

A,  Yes,  they  are  subjected  to  less  fatigue ;  as  the 
rocks  find  them  shelter  in  storms,  while  the  inhabit- 
ants of  shallow  waters  are  often  so  completely  ex- 
hausted by  their  struggles  against  the  motion  of  the 
waters  in  storm  and  tide,  that  they  are  sent  lifeless 
on  the  shore. 

Q.  What  degree  of  heat  can  fishes  endure? 

A.  Species  of  gilthead  has  been  found  in  springs 
where  the  temperature  was  as  high  as  loo'^ ;  and  some 
parts  of  the  tropical  seais  that  are  shallow  and  have 
a  white  bottom,  no  doubt  have  the  same  degree  of 
heat. 

Q.  Do  not  fishes  migrate  periodically  from  place  to 
place? 

A.  They  all  of  course  frequent  those  places  where 
they  can  get  food ;  and  those  that  live  at  other  times 
in  the  deep  water  resort  to  the  shallows  in  order  to 
deposit  their  spawn. 

Q.  But  it  is  said  that  many  species  of  fishes,  herrings 
for  instance,  make  periodical  journeys  to  different 
latitudes;  as  from  the  regions  of  the  poles  south- 
ward? 

A.  These  stories  are  not  true. 

Q,  But  herrings  do  visit  the  shores,  only  at  parti- 
cular periods  ? 
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A.  They  do  so,  but  they  do  it  to  deposit  their 
spawn,  and  when  that  is  done  they  return  to  their 
proper  element,  the  deep  water— the  nearest  deep 
water ;  and  all  fishes  that  deposit  their  spawn  in  the 
sand  or  mud,  and  leave  it  to  be  hatched  by  the  action 
of  the  sun  and  atmosphere,  follow  nearly  the  same 
course. 

Q.  Then  may  some  judgment  be  formed  of  the 
nature  and  depth  of  the  sea  outwards  from  the  kind 
offish  that  are  found  on  the  shores  ? 

A.  Yes.  If  herrings  or  pilchards  come  to  the  offing 
in  fine  condition,  they  are  immediately  from  deep 
water;  if  cod  and  haddocks,  they  are  from  sea-banks; 
if  soles  and  turbot,  they  are  from  banks  nearer  the 
land ;  and  if  flounders,  they  are  from  low  and  muddy 
shores. 

Q.  Then  is  it  probable  that  those  fishes  that  are 
found  upon  the  shores  only  at  particular  seasons, 
would  be  met  with  in  the  deep  sea  at  other  seasons  ? 

A.  There  is  not  the  least  doubt  of  it;  only  in  their 
habits  they  are  not  so  well  known ;  the  fishermen  do 
not  know  so  well  how  to  catch  them  there ;  besides 
their  boats  and  tackle  are  fitted  only  for  short  trips 
and  small  depths. 

Q.  Do  the  same  individual  fishes  resort  to  the 
shores  every  year? 

A.  The  fact  has  not  been  very  weU  ascertained ;  but 
it  is  probable  that  they  do  not. 

Part  II. — Classification  of  fishes. 

Q*  What  are  the  principal  characters  to  adopt  in 
classifying  fishes  ? 
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A.  The  most  general  is  the  texture  of  the  skeleton, 
fi'om  which  we  have  the  two  suborders  of  carti- 
laginous fishes,  and  osseous  fishes. 

Q.  Which  character  is  next  in  importance  ? 

A.  That  of  the  gills,  which  nearly  but  hot  altogether 
corresponds  with  that  of  the  skeletons. 

Q   What  is  the  difference  ? 

A.  All  fishes  that  have  an  osseous  or  bony  skeleton 
have  the  gills  free  or  moveable ;  by  far  the  greater 
number  have  a  gill-lid  and  giii-flap,  but  there  are  a 
few  with  the  lid  without  the  flap,  a  few  with  the  flap 
without  the  lid,  and  a  few  without  both. 

Q.  And  what  are  the  distinctions  with  regard  to 
the  cartilaginous  fishes  ? 

A.  Some  have  the  gills  fixed,  and  neither  gill  lid 
nor  gill  flap;  others  have  the  gills  free,  some  with 
both  lid  and  flap,  some  with  one  but  without  the 
other,  and  some  without  both. 

Q.  Then  there  will  be  eight  divisions  ? 

A.  Precisely  so :  four  in  each  sub-order. 

Q.  Is  there  any  other  general  distinction  ? 

A.  Yes,  the  absence  or  presence  of  ventral  fins  and 
their  situation  when  present,  which,  though  appa- 
rently a  trivial  circumstance,  forms  orders  that  have 
other  peculiar  natural  qualities  in  common. 

Q.  What  are  the  names  of  the  orders  ? 

A.  I.  Apodaly  footless,  when  there  are  no  ventral 
fins. 

2.  Jugular,  when  those  fins  are  at  the  throat, 

3.  Thoracic,  when  they  ar^e  on  the  breast. 

4.  Abdominal,  when  they  are  on  the  belly* 
Q.  Repeat  the  great  lines  of  the  system. 
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One  Class  i  ^^'^^  ^^  '^  blood,  breathe  water 

1     bygills. 

Two  Sub-  <  1.  Car^/a^nou^,  with  gristly  bones.  ' 

CLASSES.  ^  2.  Osseous,  with  hard  bones. 

ri.  With  gill-lid  and  gill-flap. 
Four  Divisioks  j  2.  With  gill-lid  and  not  gill-flap. 

J  3.  With  gill-flap  and  not  gill-Ud. 
4.  Without  both — ^giUs  fixed,  or  gills 
free. 

1.  Apodaty  without  belly  fins. 

2.  Jugular,    with   these  fins  on  the 
throat. 

3.  Thoracic,  on  the  breast. 
L4.  Abdominal,  on  the  belly. 

Q.  Then  there  are  thirty-two  orders  ? 

A.  There  are  in  the  system,  but  there  are  not  so 
many  in  nature,  as  some  of  the  subdivisions  have  not 
all  the  varieties  in  the  ventral  fins. 

Q.  Wliat  is  the  next  subdivision  ? 

A.  Into  genera,  of  which  there  nre  about  two 
hundred  and  twenty-five. 

Q.  Are  these  uniformly  divided  over  the  orders  ? 

A.  Very  far  from  it,  the  thoracic  and  abdominal, 
hard  boned  fishes,  with  gilMids  and  gill-flaps  comprise 
three-fourths  of  all  the  known  genera,  that  is,  169  out 
of  225. 

Q.  Are  there  many  species  ? 

A.  Nearly  fifteen  hundred  are  known ;  and  disco- 
very id  now  and  then  finding  out  others.* 

*  The  utter  impossibility  of  enumerating  even  the  genera 
in  such  a  way  as  that  yoimg  persons  would  read  it,  need 
hardly  be  noticed. 
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60B*CLA88  I.— CaBTILAGINOUS  FiSHES. 

Q.  What  are  the  leading  characters  of  these  ? 

A.  Their  skeletons  are  never  harder  than  gristle^ 
and  generally  speaking  they  are  more  tenacious  of 
life  than  other  fishes ;  but  they  are  very  different  in 
their  characters  and  habits. 

Division  I. 
The  ^Mifixedy  and  neither  lid  nor  flap, 

Oapeb  I. — Apodal. 

Q.  How  many  genera,  having  fixed  gills  without 
lid  or  flap,  have  no  belly  fins  ? 
A.  Three  genera. 

1.  Lamprey,*  Petromyzon,  (stone-sucker,)  with  teeth 
within  the  sucker, 

2.  Pride,  AmmocceteSy  without  teeth. 

3.  Hag,  GattrobronchtUy    one    large    tooth   on  the 
palate,  body  glutinous* 

Q.  What  are  some  of  their  characters  ? 

A.  Some  lampreys  live  in  the  sea,  others  in  rivers, 
in  form  they  resemble  eels,  have  always  seven  gills  on 
each  side  the  neck,  can  adhere  to  substances  by  the 
mouth.  The  pride  lives  in  the  mud  of  rivers,  and  is 
not  very  common.  The  hag  lives  in  the  sea,  is  about 
eight  inches  long,  and  has  no  eyes.  It  enters  the 
mouths  offish  when  on  the  fishermen'^s  lines,  and  sucks 
their  substance. 

Q.  Are  there  any  jugular  or  thoracic  fishes  in  this 
division  "f 

*  That  lamprey  is  not  the  murena  of  the  Romans. 
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body,  tail-fin  ending  in  a  long  thread,  found  occasion- 
ally in  the  British  seas. 

DlVISTON  III. 

GiUsfreCy  with  a  lid,  hut  no  flap, 

Q.  Are  the  four  orders  in  this  division  complete  ? 
A.  No;  the  apodal, jugular,  and  thoracic  are  want- 
ing, and  the  only  one  is 

ORDEa  XII. — Abdominal. 

Q.  What  are  the  most  important  genera  of  that 
order  ? 

A.  It  contains  but  two,  Polt^odon,  of  which  hardly 
any  thing  is  known,  and 

Acdpenser,  sturgeon,  of  which  there  are  several 
species,  highly  valued  for  food ;  for  their  roes,  which 
form  a  dish  called  caviar,  and  for  their  air-bags,  which 
are  the  best  isinglass. 

Q.  What  are  their  habits. 

A.  They  generally  reside  in  the  sea,  but  ascend 
rivers  in  great  numbers  to  spawn.  They  are  covered 
with  osseous  plates,  the  mouth  is  under  the  snout, 
and  bearded  in  part,  but  without  teeth. 

Division  IV, 
Cariilagifumg,  tuUhfree  giU-Hds  and  flaps, 

Q.  Is  that  division  complete  ? 
A.  It  wants  the  second  order,  the  fourteenth  in  the 
system. 
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Ordee  Xni. — Apodal. 

Q.  What  are  the  characters  of  that  order? 

A.  The  fishes  are  of  singular  appearance,  the 
greater  part  oval,  or  nearly  globular,  only  one  genus 
being  much  elongated.  The  greater  part  of  them  are 
natives  of  the  warm  seas. 

Q.  What  are  the  genera  ? 
A.  1.  Ostracion,  found  in  the  Indian  seas,  has  a  sort  of 

shell  upon  it,  can  be  familiarized,  and  is  much  re> 

lished  as  food. 
9.  Tetrodon,  saw-fish.  These  have  the  body  round  but 

wholly  covered  with  spines  in  some  of  the  species, 

and  have  the  power  of  inflating  the  belly  to  a  great 

size.    One  of  them  is  electrical. 

3.  Ovoides,  resembles  the  former  in  many  points,  but  is 
little  known. 

4.  Diodon^  globe-fish,  resemble  the  saw-fish,  but  have 
each  bony  jaw  with  only  one  point,  instead  of  two, 
as  in  these.  They  are  very  spiny,  and  the  species 
often  have  a  fine  colour.  Poisonous:  the  gall  of 
some,  in  very  small  quantity,  producing  instant 
death ;  but,  clear  of  that  and  the  other  intestines, 
the  fish  may  be  eaten.  Air-bag  makes  excellent 
isinglass. 

5.  Sphertndesy  resembles  the  former,  but  has  no  teeth ; 
found  in  the  Atlantic,  but  rare. 

6.  Syngnathuiy  pipe-fish,  has  the  head  long,  the  mouth 
small,  without  teeth,  and  with  a  lid.  The  body 
covered  with  osseous  plates.    The  species  are  nof 

'  well  distinguished.  Some  of  them  are  found  in  the 
British  seas.    Oviviparous. 
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Okdeb  XV. — ^Thoracic, 

Q.  What  are  the  distinctions  of  this  order  ? 

A.  The  bodies  are  soft  and  oily,  and  have  suckers 
on  the  under  part.  They  are  found  in  the  sea,  and 
sometimes  in  the  mouths  of  rivers. 

Q.  What  are  the  genera  ? 
A.  1.  Cyrlopterus,  the  sucker,  has  sharp  teeth  in  the 

mouth,  and  one  adliesive  sucker  on  the  belly.  Some 

of  them  melt  in  a  few  hours  after  death. 

2.  LepadogastcTy  organs  of  adhe  ion  double;  four  fila- 
ments before  the  eyes;  found  in  the  Mediterra- 
nean. 

3.  Centriicus,  trumpet- fish ;  long  snout,  and  jaws  with- 
out teeth. 

Oadeb  XVI. — Abdominal. 

Q.  What  are  the  abdominal  genera? 
A.  I.  Machrorinchus,  found  in  the  Chinese  sea. 
2.  PegasuSy  found  in  most  warm  climates ;  very  small, 
can  use  the  pectoral  fins  as  wings. 

Sub  Class  II.— Osseous  Fishes, 

Q.  What  are  the  general  characters  of  them  ? 

A.  Their  bones  are  hard,  their  gills  are  free,  and 
they  are  in  general  produced  from  eggs,  that  are 
hatched  without  any  care  from  the  parent. 

Q  Are  they  arranged  into  the  s^me  divisions  as 
the  former  sub-order  ? 

A,  They  are,  though  by  far  the  greater  part  of  them 
belong  to 
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Division  I. 

Bonify  with  gilis,  giU4id,  and  gUl'^p, 

Q.  Are  all  the  four  orders  perfect  in  this  division  ? 
A.  They  are ;  but  the  greater  number  belong  to  the 
last  two. 

Order  XVII. — Apodal. 

Q.  How  many  genera  are  in  that  order  ? 
A.  There  are  twenty-one. 
Q.  Which  are  the  first  three  ? 
A.  1.  CoedUa,  the  blind-eel,  has  no  fins,  and  an  opaque 
skin  over  the  eyes  :  resembles  the  hag,  and  perhaps 
should  be  classed  with  it. 

2.  Monopterus  (single-fin),  has  a  fin  only  on  the  tail, 
and  the  gill  opening  between  the  eyes :  found  in  the 
Indian  seas. 

3.  Leptocephalus  (slender  head),  long  and  slender,  with 
dorsal  and  anal,  but  no  caudal  or  pectoral  fins:  met 
with  in  the  South  sea. 

Q.  What  are  the  next  three? 
A,  They  are 

4.  Gymnofusy  has  dorsal  and  caudal  fins,  but  no  anal  or 
pectoral  fins ;  resembles  an  eel.  There  are  several 
species,  one  of  which,  G.  Eleciricus,  gives  shocks. 

5.  TMchecut,  blade-fish,  inhabits  the  warm  latitudes. 
The  common  name  expresses  the  shape.  The  sea 
species  is  electric,  the  fre^h-water  one  not. 

6.  Notopterwy  a  native  of  the  Indian  seas,  differs  from 
the  Gymnati^  in  having  a  dorsal  fin,  and  being  very 
short 
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Q.  Which  are  three  more  ? 
A.  7.  Ophisunis  (serpent  tail),  form  and  habits  of  a 
snake.    Abounds  in  the  Mediterranean. 

8.  TriuruSy  bears  some  resemblance  to  a  herring,  but 
has  the  mouth  drawn  out  into  a  tube.  It  is  often 
found  in  the  stomach  of  the  tunny. 

9.  Apteronottu,  has,  instead  of  a  fin,  a  filament  on  the 
back  in  the.  form  of  an  arch,  strung  with  twelve 
smaller  ones,  like  a  harp. 

Q.  Mention  three  more. 

A.  10.  Regalecus,  king  of  herrings.  Found  in  the  north 
seas,  body  and  tail  very  long,8omewhat  serpent-like, 
but  has  a  fin  on  the  tail. 

U.  Odontaganthiu,  the  sardine,  found  on  the  north 
coast  of  South  America,  has  a  plate  on  each  side 
of  the  under  jaw.    Is  eaten. 

12.  Murana,  the  eel.    Many  species,  and  very  com- 
mon ;  some  produced  alive,  others  not.  Young  often 
migratory  in  shoals.    Much  used  as  food,  but  not 
very  digestible. 
Q.  What  are  three  other  species? 

A.  15.  Ammodt^s,  thelancey  a  very  delicate  fish,  about 
four  inches  long,  buries  itself  in  the  sand,  and  found 
by  digging  at  low  water,  very  common. 

14.  Opkidium,  long  and  compressed,  with  large  scales 
on  the  head,  and  a  beard  in  some  of  the  species,  fins 
above,  under,  and  on  the  tail,  all  united. 

15.  Macrognathu9,  fins  not  united ;  found  in  the  Indian 
seas ;  eatable. 

Q.  What  are  the  characters  of  the  next  three  ? 
A.  Some  of  them  are  more  formidable  than  those 
of  the  order  that  have  been  named.    They  are 
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16.  Xiphiat^  the  sword-fiftb,  in  which  the  upper  jaw 
has  the  form  of  a  blade,  and  grows  to  the  length  of 
one-third  the  body.  The  body  is  sometimes  nearly 
twenty  feet  long,  so  that  the  animal  and  its  weapon 
are  equally  formidable. 

1 7.  Mdkaira^  two  lance-shaped  shields  on  each  side  of 
the  tail.    Little  known. 

18.  Anarchicas,  wolf-fish^or  cat-fish;  head  very  short, 
teeth  dtrong ;  lives  on  hard  shell-fish,  very  commoA 
on  the  east  coast,  esteemed  as  food  in  the  northern 

.   parts. 
Q.  Which  are  the  last  three  of  the  order? 

A.  19.  Comephoruiy  great  head  and  mouth,  and  fila« 
ments  on  the  dorsal  fin.  Found  only  in  Lake  Baikal, 
in  Siberia. 

SO.  Siromateut,  found  in  the  Mediterranean  and  Indian 
seas.  Body  oval  and  compressed;  colours  beau- 
tiful ;  delicate  eating. 

91.  Rhombus.  The  sides  have  that  four-sided  figure; 
body  short    Found  on  the  American  shores. 

OaDEB  XVIIL— JUGULAB. 

Q.  How  many  species  are  in  that  order? 

A.  Only  eleven;  but  some  of  them  are  very  curi- 
ous, others  very  valuable. 

Q.  Which  are  the  first  four  ? 
A.  1.  Muranoides,  resembling  an  eel,  but  with  fins  of 

one  ray  on  the  throat. 
2.  CalSonymuSy  dragonet.  Head  larger  than  the  body, 

eyes  very  brilliantly  coloured,   rays  on  the  back 
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have  a  fancied  resemblance  to  a  lynx.    Sexes  in 

some  of  the  species  very  dissimilar. 
a.  CalHomoniSf  an  Indian  genus,   something  like  the 

former. 
4.  UratioscoptUf  star-gazer.    Head  flat,  and  eyes  on 

the  crown,  lies  in  the  mud,  and  tempts  small  fishes 

with  its  filaments.    Found  in  the  Mediterranean. 

Q.  Which  are  the  next  three  ? 
A.  5.  Trachinus,  weaver.  A  small  mud  fish,  with  spires 

on  the  head,  and  gill  covers,  and  on  the  dorsal  fin, 

the  last  considered  venomous.   Not  numerous  on 

the  coast  of  England. 
6.  Gaduty  cod.      One  of  the    most  important   ot 

fishes. 

Q.  Are  there  more  than  one  species  ? 

A.  There  are  many,  and  some  of  them  are  exceed- 
ingly numerous,  and  excellent  food. 

Q.  Mention  a  few  of  the  leading  ones  ? 

A.  A  few  of  the  principal  ones  are, 
Morhua^  the  common  cod. 
JEgUfinus,  the  haddock. 
MolvOy  the  ling. 
Brotme,  the  tusk. 
Merlucciui,  the  hake. 

There  are,  however,  very  many  species,  all  of  them 
wholesome.  The  haddock  and  whiting  are  the  best 
fresh ;  the  cod  and  ling" when  salted. 

Q.  What  are  the  remaining  genera  ? 
A.  7.  Batrachoides,  with  flat  head,  large  mouth,  and 

a  beard, 
ft.  Blenmuiy  blenny.     A  soft  mucous  fish,  tome  of 

them  are  oviviparous. 
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9.  O&gopodus,  A  fia  along  the  whole  backl  In- 
dian. 

JO.  Kurtus.  Body  flattened,  keeled.  Indian,  Lives  on 
shell-fi^h. 

11,  C%r^«(»/omt»  (golden  streaked).    Little  known« 

OaoEa  XIX.— Thoracic. 

Q.  You  remember  what  Thoracic  means  ? 

A.  That  the  fini  below  are  on  the  chest ;  th^t  is, 
just  under  the  pectoral  fins, 

Q.  And  could  you  tell  the  order  from  the  number  ? 

A.  Yes;  when  I  took  four  from  the  number  as  of- 
ten as  I  could,  if  there  remained  one,  it  would  be 
apodal;  if  two,  jugular;  if  three,  thoracic;  and  if  0 
abdominal. 

Q.  Repeat  the  numbers  of  the  orders,  with  their 
characters  from  the  fins  ? 

A.  Apodal,  1,  5,  9,  13,  17,  21,  25,  29. 
Jugular,  2,  6,  10,  14,  18,  22,  26,  30. 
Thoracic,  5,  7,  11,  15,  19,  23,  27,  31. 
Abdominal,  4,  8,  12,  16,  20,  24,  28,  32. 

Q.  Are  there  many  genera  in  the  nineteenth  order  ? 

A,  There  are  ninety-eight,  but  the  species  in  some 
of  them  are  but  little  known  ? 

Q.  Which  are  some  of  the  more  interesting  genera  ? 

A.  Sconiber,  Echeneis,  Coryphana,  Macrourw,  Spa- 
rus,  Perca,  Mullus,  Zeut,  and  Plcuronectct,  are  some 
of  the  most  celebrated ;  but  the  whole  order  is  inter- 
esting. 

H,  Wiiat  is  scomber? 

A.  Scomber  is  the  mackerel  genus,  one  species  of 
which,  with  its  thin  and  beautifully  mottled  skin,  is  s<^ 
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'Well  known,  so  abundant,  and  often  so  cheap  in  the 
summer.  Though  they  frequent  the  shores  at  some 
seasons,  they  are  pelagic  fishes,  and  some  of  the  spe^ 
cies  are  yery  useful  to  sailors  in  long  voyages.  They 
feed  at  the  surface^  and  are  very  voracious  and  easily 
caught.  The  tunny,  one  of  the  genus,  weighs  as 
much  as  six  hundred  pounds. 

Q.  What  is  Echeneis? 
'    A*  The  name  means  **  sticker  to  ships,'^  which  the 
fish  can  do  by  a  sucker  on  the  head,  and  that  is  the 
Inost  remarkable  thing  about  it.    It  is  the  ancient 
remora. 

Q.  What  is  corypluBna  ? 

A.  The  coryphene,  or  "dolphin"  of  the  ancients. 
It  is  about  three  feet  long,  with  an  obtuse  head  and 
one  immense  dorsal  fin.  Its  colours  are  very  beauti- 
ful, but  they  vary  and  fade  as  it  expires.  It  is  a 
pelagic  fish,  lively,  voracious,  easily  caught,  and  de- 
licious eating.    It  is  found  in  all  the  great  oceans. 

Q.  What  is  »iacroMrt«? 

A.  It  IS  the  rock  salmon  of  the  northern  nations, 
a  yery  valuable  fish  in  Greenland  and  Iceland. 

Q.  What  is  Mpanu  ? 

A.  The  gilt-head,  a  very  numerous  genus,  some  of 
which  have  a  remarkable  power  of  giving  light.  There 
is  one  species  not  uncommon  on  the  coasts  of  Brazil, 
three  or  four  of  which,  swimming  together,  would 
give  as  much  light  as  would  enable  one  to  read  in  a 
dark  night. 

Q.  What  is  percaP 

A.  The  perch ;  a  well-known,  beautiful,  and  use- 
ful inhabitant  of  ponds  and  lakes,  and  also  of  the  sea. 


It  is  a  very  light  and  wholesome  food,  and  good  iria- 
glass  may  be  made  from  it. 

Q.  What  is  muUus  ? 

A.  The  sur-roullet,  of  which  there  are  many  species. 
The  colours  of  the  red  sur^mullet  are  Very  brilliant, 
and  the  changes  which  they  undergo  while  the  fish  is 
dying  is  most  singular.  The  Romans  used  to  exhibit 
to  their  guests  the  splendid  dying  agonies  of  the  sun- 
mullet  as  a  zest  to  the  appetite  with  which  they  ate  it 
afterwards  ? 

Q.  What  is  zeut  f 

A.  The  doree,  of  which  there  are  three  species,  all 
rather  singular  in  their  shape,  and  of  which  the  com- 
mon doree,  or  <<  John  Dory'*  is  esteemed  by  epicures. 

Q.  What  are  the  others  ? 

A.  They  are  both  Indians.  One  has  long  filaments 
to  the  dorsal  and  anal  fins,  which  it  is  said  to  coil 
round  the  stems  of  aquatic  plants,  and  by  jerking 
them  suddenly,  shake  flies  and  other  insects,  on  which 
it  feeds,  into  the  water. 

Q.  Is  there  any  thmg  peculiar  about  the  other 
one? 

A.  Yes.  Its  mouth  is  lengthened  and  tubular,  and 
it  is  said  to  use  it  in  shooting  flies  with  drops  of  water. 

Q.  Are  not  there  some  other  species  that  shoot 
flies  in  this  manner? 

A.  Yes;  the  chtietodon  roitraiut  of  the  West 
Indies  ? 

Q.  What  sort  offish  are  the  chaetodons? 

A.  They  are  a  numerous  genus,  beautiful  in  their 
colours,  singular  in  their  forms,  and  many  of  them 
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excellent  food.  '  Their  teeth  are  long  and  flexible 
like  bristles,  whence  they  get  their  names. 

Q.  What  IS  pleuronectes? 

A.  The  flounder  tribe,  which  have  the  mouth 
crooked,  and  both  eyes  on  one  side  of  the  head,  some 
on  the  left  and  others  on  the  right. 

Q.  Are  they  very  numerous  ? 

A.  They  are  both  numerous  and  abundant,  and 
^any  of  them  are  very  excellent  eating. 

Q.  What  places  do  they  inhabit  ? 

A.  They  are  all  littoral  fishes,  and  some  are  found 
in  fresh  water.  They  prefer  a  sand^  bottom,  and  are 
the  most  numerous  in  the  cold  latitudes. 

Obdee  XX. — Abdominal. 

Q.  Are  there  many  genera  with  gill-lids  and  gill- 
flaps  that  have  the  ventral  fins  behind  the  pectoral  ? 

A.  There  are  sixty-four  genera,  some  of  which  con- 
tain a  great  number  of  species,  and  many  of  them  ard 
highly  useful. 

Q.  Is  there  any  thing  peculiar  in  this  order  as 
contrasted  with  the  one  immediately  preceding  ?  . 

A.  There  is.  The  preceding  order  contains  the 
fishes  residing  wholly  in  the  sea  that  are  most  valuable 
as  food,  and  this  one  contains  the  most  valuable  that 
reside  wholly  or  occasionally  in  fresh  water. 

Q,  Which  are  some  of  the  more  important  genera  ? 

A.  Many  more  are  important,  but  the  following 
are  some  of  the  most  celebrated :  sUuruSy  salmo,  esox^ 
fAugUy  exocxetus,  pofynemtis,  clitpeOy  dupanodon,  and 
ci/pritiiit. 
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Q.  What  UsUurusf 

A.  The  silure  a  large  fish  found  in  the  great  riyers 
of  Europe,  Africa,  and  Asia.  They  have  filaments  at 
the  mouth,  and  wallow  in  the  mud. 

Q.  Are  there  more  than  one  species  ? 

A.  There  are  several. 

Q.  What  size  do  the  largest  ones  attain  ? 

A.  Fifteen  feet  in  length,  and  they  weigh  as  much 
as  three  hundred  pounds. 

Q.  Are  they  good  food  ? 

A.  They  are  white,  fat,  and  taste  something  like 
eelS|  but  like  thoise  they  are  not  very  easily  digested. 
-'  Q.  Are  they  good  for  any  other  purpose? 

A.  The  air-bags  make  good  isinglass. 

Q.  Are  any  of  them  to  be  found  in  England  ? 
'  A.  Not  in  any  part  of  the  British  islands,  but  they 
might  be  imported,  and  no  doubt  would  thrive. 

Q.  What  is  talmo  ? 

A.  The  salmon,  one  of  the  most  important  of  all 
the  genera. 

Q.  Are  there  many  species  ? 

A.  Very  many,  perhaps  not  less  than  forty,  but 
they  are  not  very  clearly  defined. 

Q.  Which  is  the  most  important  species  ? 

A.  Salmo  salary  the  common  salmon,  which  is 
found  in  all  the  rivers  of  the  cold  and  temperate  lati- 
tudes, into  which  it  migrates  to  spawn,  and  it  is  al- 
ways in  the  better  condition  the  nearer  the  sea  it  is 
taken. 

Q.  What  is  the  external  appearance  of  the  genus  ? 

A.  They  are  the  handson^est  in  their  form  of  any 
fish,  and  their  motions  ture  very  rapid  and  graceful. 


50  CATECHISM   OF   ZOOLOGY. 

Q.  What  is  MOOT  P 

A.  The  pike,  of  which  the  common  pike  or  jack, 
that  is  found  in  all  the  lakes  and  slow-running 
waters  of  Europe  is  the  best  known. 

Q.  What  is  the  character  of  the  pike  ? 

A.  It  is  any  thing  but  a  mild  one:  armed  with 
strength  and  formidable  teeth  the  pike  prejrs  indis- 
criminately upon  fishes,  reptiles,  and  the  young  of 
birds,  and  instances  have  been  mentioned  of  its  kill- 
ing ducks  and  geese. 

Q.  Is  it  esculent  ? 

A.  It  is  eaten,  but  it  is  dry  and  not  very  good,  and 
the  caviare  made  of  the  roe  is  said  not  to  be  whole- 
some. 

Q.  Are  there  more  species  than  one  ? 

A.  There  are  some  sea  species,  one  of  which,  the 
gar-fish,  comes  to  the  shores  to  spawn  just  before  the 
appearance  of  mackerel.  The  flesh  of  it  is  good  for 
nothing,  and  the  bones  boil  green. 

Q.  Is  there  any  other  sea  species  ? 

A.  Yes,  there  is,  aox  gladius,  which  is  good 
food  and  easily  caught,  but  it  is  not  found  on  the 
European  shores. 

Q.  What  is  mugU» 

A»  The  mullet,  which  is  found  in  most  seas,  and 
enters  rivers  to  spawn  like  the  salmon;  there  are 
several  species,  most  of  which  are  excellent  eating. 

Q.  What  is  eaoastut  ? 

A.  The  flying-fish  of  which  there  are  several  species 
which  have  the  power  of  flying  by  their  fins.  They 
have  the  air-bag  very  large.  One  species  found  in  the 
Atlantic  and  Mediterranean,  resembles  a  herring  and 


i^iflnEB.  57 

18  delicate  eating.    The  spawn  of  some  of  them  is  said 
to  be  caustic. 

Q.  What  is  polynemut  ? 

A.  A  fish  of  the  warm  latitudes  that  has  spines 
near  the  ventral  fins.  The  most  celebrated  species  is 
found  in  the  Ganges,  and  called  the  mango  fish. 

Q.  What  is  clupea  ? 

A.  The  herring,  which,  from  its  wholesomeness  and 
the  numbers  that  are  caught,  is  one  of  the  most  valuable 
offish. 

Q.  Are  there  any  other  genera  than  the  common 
herring? 

.  A.  The  sprat  and  the  shad.    The  fry  of  the  latter 
is  **  white  bait,"  more  celebrated  than  valuable. 

Q.  What  is  dupanodon  f 

A.  The  pilchard,  which  resembles  the  herrring,  but 
differs  from  it  in  having  no  teeth,  and  in  some  other 
particulars.  In  the  British  seas  it  is  found  farther  to 
tbe  south. 

Q.  What  is  cyprinuif 

A.  Carp,  of  which  there  are  many  species  much 
esteemed  in  river  and  pond-fish.  They  are  easily 
tamed.  The  scales  of  some  of  them  are  used  in  imi- 
tating pearls. 

Division  II. 

GUltfree^  and  ^M-fiapZy  but  no  gUl-Ud. 

Q.  Are  all  the  orders  complete  in  this  division  ? 
A.  No,  there  is  only  one  species. 

OaD£R  XXI. — ^Apodal. 
Stemaptyx^  with  a  compressed  body,  transparent 
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on  the  under  part,  and  one  dorsal,  fin.    Natire  of 
Jamaica. 

Division  III. 

Wtth  gill^d,  but  no  gUl^ap, 

Q.  Are  the  orders  perfect  there  ? 
A.  No,  there  are  only  two  orders,  and  one  species 
in  each. 

Oadee  XXVII. — Apodal. 

Q.  What  18  the  genus  ? 

A.  Styliphenos,  with  only  three  gills  on  each  side,  a 
fold  in  the  neck,  the  body  long,  spines  on  the  tail  fin. 

Oeder  XXVIII. — Abdominal. 

Q.  What  are  the  genera  in  that  order  ? 
A.  Only  one  genus,  Marmyruiy  of  which  there  are 
nine  species,  inhabitants  of  the  Nile. 

Division  IV. 

Without  gUl-lid  or  gUl'/^ap. 

Q.  How  many  orders  are  in  that  division  ? 
A.  Only  one. 

Obdee  XXIX. — Apodal. 

In  which  there  are  five  genera, 

Q.  Which  are  the  genera  ? 
A.  They  are  these. 
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1.  MurtBnapJuSi  the  murena  of  the  Romans,  which 
Vedius  Pallio  fed  with  his  condemned  slaves ;  lives 
in  the  sea,  or  in  fresh  water;  easily  tamed ;  resembles 
an  eel  except  in  the  gills. 

2.  Gymnomurisna,  without  pectoral,  dorsal  or  anal 
fins. 

3.  MurtBna'Heuna,  no  fins,  cylindrical,  glutinous ;  from 
the  Strait  of  Magellan. 

4.  Shap  branchers,  without  fins  or  scales,  cylindrical, 
the  snout  pointed.  A  native  of  the  East  Indies. 

5.  Urdbronchopertera,  one  gill-opening ;  serpent- 
shaped,  but  with  a  fin  round  the  tail.  Native  of 
the  fresh  waters  in  Surinam. 
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List  of  British  Fishes. 

Q.  Aae  the  British  species  of  fishes  numerous  ? 

A.  They  are  in  all  about  190  species^  of  which  48« 
or  about  a  fourth,  of  the  whole,  are  cartilaginous,  and 
the  rest  bony. 

Q.  Are  they  equally  distributed  on  all  the  coasts,? 

A.  Of  course  not;  the  fishes  of  the  warm  countries 
are  more  common  visitors  of  the  southern  coasts  of 
England ;  and  those  of  the  polar  seas  of  the  nortk  of 
Scotland. 

Q.  Are  there  any  other  circumstances  that  modify 
the  distribution  ? 

A.  The  pelagic  fishes  are  of  course  most  abundant 
on  the  bold  shores  where  the  water  is  deep,  and  the 
shore  fishes  in  the  bays  and  on  the  shallow  shores. 

Q.  Which  are  some  of  the  best  frequented  places  ? 

A  The  mud  banks  at  the  mouth  of  the  Thames  are 
very  favourable  for  various  kinds  of  flat-fish ;  the  great 
banks  that  lie  between  the  east  coast  and  the  opposite 
shores  of  Holland  and  Germany,  are  frequented  by 
large  shoals  of  the  cod  tribes ;  herrings  are  met  with 
on  the  deep  shores  and  in  the  deep  estuaries ;  pilchards 
on  the  south  coasts ;  salmon  in  the  estuaries  of  the 
rivers;  and  mackerel  in  the  clear  water. 

I. — Cartilaginous  Fishes. 

Q.  Are  there  many  genera  of  these  ? 
A.  There  are  twenty-fpur. 
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Q.  Which  are  the  British  fishes  of  the  first  order  ?* 
A.  The  lamprey  and  the  hag. 
Q.  Are  there  more  than  one  species  of  the  lam- 
prey? 

A.  There  are  three. 

1.  The  lamprey,  in  all  the  great  rivers. 

2.  The  lesser  lamprey,  in  many  of  the  small  rivers  and 
brooks. 

3.  The  pride,  or  lampem,  in  a  few  of  the  rivers  of 
England,  especially  those  of  Oxfordshire. 

Q.  Where  is  the  hag  found  ? 

A.  It  is  not  very  common  on  any  part  of  the  British 
coast;  but  it  is  most  frequent  on  the  east. 

Q.  Are  there  many  of  the  fourth  order? 

A.  The  ray,  the  torpedo,  the  shark,  the  angel-fish, 
and  the  sea-snake. 

Q.  Where  are  the  rays  found  ? 

A.  They  are  found  on  all  parts  of  the  coast ;  and 
there  are  fifteen  species  of  them. 

Q.  Which  are  the  most  common  ? 

A.  The  common  or  grey  skate,  the  white  skate,  and 
the  thomback.  The  sting-ray  is  common  on  the 
south  shores,  but  very  rare  on  the  north. 

Q.  Is  the  ray  that  fiimishes  shagreen  common  ? 

A.  No;  but  it  has  been  met  with  on  the  coast  of 
Yorkshire,  and  also  on  that  of  Devon. 

Q.  Is  the  torpedo  common  ? 

*  This  brief  list  of  British  fishes  may  be  made  a  useful 
exercise  on  the  classification,  by  making  the  pupil  repeat 
the  characters  of  the  orders. 
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A.  ^7o,  it  19  very  rare,  and  met  mth  only  on  the 
south  coasts  of  England  and  Ireland. 

Q.  Are  the  sharks  abundant  ? 

A.  The  great  white  shark  is  occasionally  met  with 
on  all  parts  of  the  coast ;  and  smaller  ones,  called  dog- 
fish, beagle-fish,  fox-fish,  and  other  local  names,  are 
much  more  common. 

Q. .  Is  the  angel-fish  common  ? 

A.  It  is  found  in  many  places,  but  not  in  consider- 
able numbers.  From  its  shape  it  is  sometimes  called 
the  fiddle-fish. 

Q.  Is  the  sea-snake  numerous? 

A.  Only  one  specimen  has  been  seen,  a  very  large 
one,  which  was  cast  ashore  in  Orkney,  in  a  mutilated 
state,  in  1808. 

Q.  Are  there  many  British  fishes  of  the  sixth  order? 

A.  The  common  angler,  or  fishing  frog,  is  abundant 
on  all  parts  of  the  coast ;  and  there  are  one  or  two 
species  occasionally  met  with  on  the  south-west. 

Q.  Which  is  the  next  order? 

A.  The  eighth,  of  which  the  northern  sea-monster 
is  sometimes  met  with  on  the  Scottish  coasts,  but  not 
on  those  of  England. 

Q.  What  are  the  British  fishes  of  the  twdfth  order  ? 

A.  Only  the  sturgeon,  which  is  ocdasionally  taken 
in  the  salmon  nets  in  the  great  riyers. 

Q.  Which  are  the  genera  of  the  thirteenth  order? 

A.  The  sun-fish  and  the  pipe-fish;  of  the  first  of 
which  there  are  three  species,  and  six  species  of  the 
last. 

Q.  Which  are  the  sun-fish  ? 
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A,  The  common  sun-fish,  the  oblong  and  the  globe; 
the  second  of  which  weighs  sometimes  500lbs. 

Q.  Which  are  the  pipe-fish  ? 

A.  The  shout  and  the  needle,  very  common  in  tes^ 
weeds;  the  deep-water,  found  among  the  shoals  of 
sprats;  the  long  and  the  snake,  the  last  of  which 
brings  forth  its  young  alive. 

Q.  Are  there  any  of  the  sixteenth  order  ? 

A.  There  are  three — the  sucker,  the  small  sucker, 
and  the  trumpet-fish;  and  there  are  several  species  of 
the  sucker,  but  with  the  exception  of  the  common 
lump  sucker  are  rather  rare. 

Q.  Which  are  the  most  valuable  of  the  cartilaginous 
British  fishes  ? 

A.  The  rays,  which  are  very  abundant  and  very 
wholesome;  the  sharks,  or  those  which  are  called  dog- 
fish, are  probably  the  next  in  value.  Sturgeons  are 
not  so  abundant  as  to  form  an  article  of  separate 
fishery. 

II.— Osseous  Fishes. 

Q.  You  said  that  the  British  species  of  these  were 
the  most  numerous  ? 

A.  Yes ;  they  are  about  three  times  as  many. 

Q.  And  are  they  valuable  in  an  equal  proportion  ? 

A.  They  are  much  more  so. 

Q.  Which  is  the  first  order  of  Osseous  Fishes  ? 

A.  The  seventeenth  order  in  the  system. 

Q.  Are  there  many  British  genera  of  that  ? 

A.  The  blade-fish,  the  eel,  the  launce  or  sand-eel, 
the  sword-fish,  and  the  wolf-fish  or  cat-fish,  with  some 
other  reputed  ones  of  very  rare  occurrence. 
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Q,  Are  any  of  those  that  you  have  mention^ 
rare? 

A.  The  blade-fish  is  very  rare ;  only  one  specimen 
is  mentioned.    The  sword-fish  is  also  very  rare ;  but 
specimens,  fifteen  feet  long,  have  been  met  with. 
.  Q.  Are  eels  numerous  ? 

A.  They  are,  both  the  common  or  fresh-water  eel, 
and  the  conger  or  salt-water  one. 

Q.  Are  the  common  eels  always  stationary  in  fresh- 
water ? 

.  A.  No :  in  some  rivers  they  migrate  to  the  sea  in 
autumn,  and  return  again  in  the  spring. 
<  Q.  When  are  they  supposed  to  be  in  the  best  con- 
dition ? 

A.  When  they  are  leaving  the  fresh-water ;  which 
b  contrary  to  the  habits  of  salmon,  and  most  other 
migratory  fish. 

Q.  Is  the  wolf-fish  rare? 

A.  It  is  plentiful  in  the  northern  parts  of  the  is* 
land. 

Q.  Are  there  many  genera  of  the  eighteenth  order  ? 

A.  Not  a  great  many ;  but  some  of  them  are  very 
abundant  and  valuable. 

Q.  Which  are  the  genera  ? 

A.  The  weever,  the  dragonet,  the  blenny,  and  the 
cod. 

Q.  Where  is  the  weever  found  ? 

A.  On  the  English  coasts;  it  is  not  very  often 
brought  to  market. 

Q.  Is  the  dragonet  equally  rare  ? 

A.  No.  Both  it  and  the  blenny  are  more  nume- 
rous; but  they  are  of  little  value. 


U8T  OF  BUTI8U  FISHBS.  65 

Q*  Are  there  many  species  of  cod  ? 

A.  There  are  many^  and,  besides  the  species,  they 
are  formed  into  five  sub-genera. 

Q.  Which  are  thedistinctions  of  these  ? 

A.  Some  have  only  one  dorsal  fin,  some  have  two, 
and  some  three ;  and  some  are  bearded — that  is,  have 
fleshy  appendages  to  the  mouth— and  others  not. 

Q.  Which  have  but  one  dorsal  fin  ? 

A.  Only  one  species,  the  tusk^  which  is  very  plen- 
tiful about  the  Shetland  isles,  but  rarely  found  further 
to  the  south. 

Q.  Which  have  two  dorsal  fins,  and  the  chin  beard- 
less? 

A.  Only  the  hake,  which  is  confined  to  the  west 
coast  of  England,  and  the  south-east  of  Ireland.  It  is 
a  coarse  and  insipid  fish. 

Q.  Are  the  bearded  ones  with  the  two  dorsal  fins 
more  abundant  ? 

A.  They  are  more  generally  diffused,  and  also  more 
valuable. 

Q.  Which  are  some  of  them  ? 
A.  1.  The  ling,  ot  which  great  numbers  are  salted 
in  the  northern  parts  of  the  country.    The  body  is 
longer,  and  also  thicker  in  the  flesh,  than  that  of 
the  common  cod. 
S.  Burbot,  which  is  a  firesh-water  fish  of  very  deli- 
cious quality,  but  confined  to  a  few  of  the  pvers  of 

England. 

3.  Five-bearded  cod ;  an  English  species,  found  on  the 
shores,  but  not  very  abundant. 

4.  Three-bearded  cod ;  found  on  the  rocky  coasts. 
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5.  Silvery  cod ;  found  on  the  west  of  England,  and 

bearing  a  considerable  resemblance  to  the  former. 

Q.  Which  are  the  beardless  species  with  three  dorsal 
fins? 

A.  There  are  four  of  them — 
T.  The  whiting;  found  on  most  parts  of  the  coast. 

Rather  soft  and  insipid.    Best  in  the  spring. 
2.  The  cole-fish ;  found  mostly  in  the  north.    A  very 
'  coarse  fish,  except  when  small. 
5.  The  pollock;  on  the  English  coast,  and  west  of 

Scotland. 
4.  Green-cod ;  in  the  northern  parts.    Not  very  com- 
mon. 

Q.  Are  there  many  bearded  ones  with  three  fins  on 
the  back  ? 

A.  There,  are  seven  species ;  but  five  of  them  are 
not  very  common,  or  much  sought  after. 

Q.  Which  are  these  ? 

A.  The  common  cod,  the  haddock,  the  speckled 
cod,  the  poor,  the  dorse,  the  bib,  and  the  pout. 

Q.  Which  are  the  more  abundant  species  ? 

A.  The  common  cod  and  haddock. 

Q.  Where  are  the  common  cod  found  ? 

A.  They  are  very  generally  diffused,  and  exceedingly 
numerous.  The  Scottish  coasts,  especially  the  banks 
between  the  western  isles,  are  the  best  British  stations 
for  them.  A  great  number  of  people  are  employed  in 
the  capture  of  them ;  and  as  they  are  found  every  sea- 
son, they  form  a-certain,  as  well  as  a  profitable  em- 
ployment. 

Q»  In  how  many  ways  are  they  sent  to  market  ? 
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A.  They  are  sent  fresh  for  local  supply  to  places 
near  which  they  are  caught ;  they  are  salted  wet,  and 
also  dry,  in  which  last  state  they  bear  to  be  carried 
to  a  great  distance. 

Q.  Is  haddock  equal  to  cod  ? 

A.  When  very  fresh,  and  in  the  best  condition,  it  is 
much  superior;  but  it  is  not  so  generally  diffused,  or 
dertain  in  its  appearance,  and  does  not  bear  to>  be 
salted,  so  that  it  is  not  so  valuable  for  general  pur* 
looses? 

Q.  Is  it  never  prepared  with  salt  ? 

A.  Sometimes ;  but  it  is  inferior  to  cod  when  smoke- 
dried  ;  when  fresh,  it  is  very  delicate,  but  loses  its  flavor 
when  carried  to  a  distance. 

Q.  Are  there  many  of  the  nineteenth  order? 

A.  They  are  numerous ;  and  though  none  of  them 
are  so  valuable  as  the  cod,  some  are  still  of  consider* 
able  importance. 

Q.  On  what  coasts  are  the  greater  number  of  that 
genus  found  ? 

A.  On  the  coasts  of  England. 

Q.  Enumerate  the  principal  ones  that  are  so  found  ? 
A.   ] .  The  scale-foot ;  2,  the  red-band  fish,  on  the 

coasts  of  Devon.    Rare. 

3.  Bullhead,  in  clear  streams  in  England. 

4.  The  red  gurnard;  5,  the  piper  gurnard;  6,  the 
sapphire  gurnard ;  7,  the  lineated  gurnard ;  8,  the 
smooth  gurnard :  on  the  west  and  south  of  England. 

9.  The  banded  gurnard,  on  the  east. 

10.  Striped  sur-mullet;  seven  or  eight  species  of 
wrassee ;  four  species  of  gilt-head,  and  the  doree, 
on  the  coasts  of  England. 
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Q.  And  are  these  to  be  consideifed  as  rare  ? 

A.  In  general  they  are 

Q.  Are  there  any  of  the  order  found  in  Scotland, 
and  not  in  England  ? 

A.  One  species  of  gilt*  head,  the  opah,  and  perhaps 
a  few  others. 

Q.  Which  are  common  to  the  two  countries  ? 

A.  The  perch,  though  not  found  in  the  northern 
parts  of  Scotland ;  the  mackerel,  and  some  others. 

Q.  Are  there  not  some  flat  fish  belonging  to  the 
order  ? 

A.  Yes,  the  numerous  genus  of  flounders,  some 
of  which  are  found  in  fresh  water,  and  others  in  the 
sea ;  but  generally  speaking  in  shallow  water. 

Q.  Is  there  any  general  distinction  of  the  flounders  ? 

A.  Yes,  some  have  both  eyes  on  the  left  side  of  the 
head,  and  some  both  on  the  right  side. 

Q,  Which  are  those  of  the  former  class  ? 

A.  There  are  five  of  them : 

1.  Turbot.    Very  generally  diflused,  and  much  ad- 
mired. 

2.  Brill.    Not  so  common  on  the  Scottish  coast  as  the 
English. 

3.  Whiff*.    On  the  English  shores. 

4.  Spotted  flounder.    On  the  coast  of  Shetland. 

5.  Cyclops  flounder.    In  the  Irish  sea. 

Q.  Which  have  the  eyes  on  the  right  side  ? 

A.  There  are  about  nine  species,  beudes  some 
varieties  arising  from  colour. 

Q.  What  are  the  species. 
A.  1.  HoUbut,  which  is  very  common. 
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S.  Sole,  which  is  also  common^  although  neglected  in 

the  north. 
5,  Daby  or  salt-water  flounder. 

4.  Common  flounder,  very  common,  and  many  va- 
rieties. 

5.  Plaise,  very  common. 

6.  Smear  dab ;  7,  smooth  dab;  8, variegated  sole;  and 
9,  lantern-fish,  not  so  common. 

Q.  Are  there  many  British  genera  of  the  twentieth 
order. 

.  A.  Yes,  they  are  numerous,  and  some  of  them  are 
very  important. 

Q.  How  many  genera  are  there? 

A.  There  are  fourteen,  and  they  contain  42  species. 

Q.  Which  are  the  first  two  ? 

A.  They  are — 

1.  Loche,  two  species:  common  loche,  found  in 
rivers  all  over  the  country ;  armed  loche,  only  ifl 
England.    Rare. 

'^.  Salmo,  eight  species. 
Q.  What  are  these? 
A.  J.  The  river  trout;  common  in  most  streams, but 
'    varies  much  in  colour,  size,  and  quality. 

2.  Salmon-trout ;  sea-trout  or  bull-trout ;  migrates  be- 
tween the  rivers  and  the  sea. 

3   Grey  trout;  in  streams,  not  so  generally  as  the 

common  trout. 
'4.  Red  belly ;  in  mountain  lakes. 

5.  Char;  in  large  lakes  on  the  central  and  southern 
parts  of  the  island. 

6.  White ;  in  some  of  the  Cumberland  rivers. 

7.  Sewin ;  in  fresh  water  in  Wales. 
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8.  Salmon,  the  most  valuable  of  them  all ;  migiatet 

between  the  rivers  and  sea.    Sometimes  weighs  50 

or  60  pounds. 

Q.  Which  is  the  third  genus  ? 

A.  The  smelt,  found  in  estuaries. 
,  Q.  The  fourth  ? 

A.  Coregonus.  Of  which  there  are  at  least  two 
species. 

1.  The  grayling;  in  some  English  rivers,  also  in  Orkney. 

2.  The  guiniad ;  in  lakes.  The  fresh  water  herring  of 
Loch  Lomond,  and  the  juvangis  of  Lochmabin  sup- 
posed to  be  the  same. 

Q.  Which  is  the  fiflh  genus  ? 

A.  The  pike,  of  which  there  are  two  species,  the 
pike  in  fresh  water,  and  the  gar-pike  in  salt. 

Q.  The  sixth  genus. 

A.  The  gar-fish ;  on  the  south  coast  of  England ; 
rare  in  Scotland. 

Q.  Which  is  the  seventh  ? 

A.  The  saury ;  on  the  coasts,  rather  rare ;  called  the 
Egyptian  herring. 

Q.  The  eighth  genus  ? 

A .  The  argentine ;  found  on  various  parts  of  the 
coast,  but  not  common. 

Q.  The  ninth  ? 

A.  The  atherine ;  on  the  shores  and  in  estuaries. 
Very  delicate.  The  tenth  is  the  common  mullet ;  in 
estuaries.  The  eleventh,  the  flying-fish,  has  been  seen 
on  the  Welch  coast,  but  very  rarely. 

Q.  Which  is  the  twelfth  genus  ? 

A.  The  herring,  containing  four  species. 
1.  The  common  herring. 
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S.  The  sprat. 

5.  The  shad,  when  young,  white-bait. 

4.  The  anchovy;  on  the  south  and  west  coasts,  rare. 

Q.  Which  is  the  thirteenth  ? 

A.  The  pilchard,  met  with  on  most  coasts,  but  in 
numbers  only  on  the  south-west. 

Q.*  Which  is  the  last  genus  ? 

A.  Cyprinces,  the  carp,  of  which  there  are  two 
divisions,  one  bearded,  and  the  other  not. 

Q.  Which  are  the  bearded  ones  ? 

A.  They  are — 

1.  Carp,  an   excellent   fish,   but  s  native  of  warm 
countries,  and  will  not  breed  in  Scotland. 

2.  Barbel ;  in  the  deep  parts  of  English  rivers. 

9.  Gudgeon;  abundant  in  English  lakes  and  rivers. 
Doubtful  if  found  in  Scotland. 
Q.  Which  are  the  beardless  ones? 
A.  They  are— 

1.  Minnow,  common  in  gravelly  streams. 

2.  Dace,  in  English  rivers  only. 

3.  Roach,  in  England  and  the  west  of  Scotland. 

4.  Crucian,  in  ponds  in  the  south  of  England. 

5.  Rudd,  in  the  English  lakes. 

6.  Chub,  in  deep  parts  of  English  rivers.    Very  rare  in 
Scotland. 

7.  Red-eye,  in  English  lakes. 

8.  Bream-    Lakes  and  deep  pools  in  England  and  Ire- 
land; in  some  lakes  in  the  south  of  Scotland. 

9.  Bleak,  in  English  rivers,  not  found  in  Scotland, 
la   Gold-fish,  in  some  places  of  England,  will  not 

breed  in  Scotland. 
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Q.  What  sorts  of  fishes  are  chiefly  used  in  ponds  ? 

A.  Fresh-water  fish,  if  the  ponds  are  fresh-water. 

Q.  What  sorts  are  best  ? 

A.  Those  that  do  not  naturally  live  in  running 
water.  Such  as  pike  and  perch^  and  the  lake  varie- 
ties of  trout. 

Q.  Are  not  salmon  bred  in  ponds  ? 

A.  No.  Salmon  migrate  to  the  sea^  and  do  not 
breed  if  prevented  from  going  there. 

Q.  Are  there  no  salt-water  ponds  artificially 
formed  ? 

A.  A  few  in  some  parts  of  the  country,  and  more 
might  be  made  with  advantage. 

Q.  What  fishes  have  been  kept  in  those  ponds  ? 

A.  Most  of  the  cod  tribe,  salmon  trout,  and  various 
sorts  of  flounders. 

Q.  Do  they  find  their  own  food  in  the  ponds  ? 

A.  No ;  they  are  generally  fed  with  sand-eels  and 
shell-fish. 


THE   END. 
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NOTE. 

In  this  little  work,  instead  of  repeating  the  mere 
marvels  of  the  Science,  such  as  the  rapacity  of  the 
crocodile  and  the  alligator,  the  crushing  powers  of 
the  boa,  or  the  deadly  poison  of  the  cobra  and  the 
rattlesnake,  it  has  been  thought  more  useful  to  ex- 
plain the  general  characters  of  the  class;  and  to 
describe  particularly  those  members  of  it  that  are 
natives  of  Britain,  respecting  some  of  which  there  are 
vulgar  errors,  which  often  fill  young  minds  with  very 
groundless  terrors  and  antipathies,  matters  that  should 
be  especially  guarded  against  in  the  instruction  of 
youth. 

The  great  outlines  of  the  system  that  have  been 
adopted,  are  those  of  Dumeril,  the  pupil  and  assistant 
of  the  illustrious  Cuvier ;  but  some  of  the  details  are 
from  other  authorities. 


CATECHISM  OF  ZOOLOGY. 

PART  IV. 

HERPBTOLOGY,  or  REPTILES. 


CHAPTER  I. 

INTRODUCTION. 

Q.  What  18  the  meaning  of  Herpetology  ?* 
A.  That  branch  of  natural  history  which  describes 
the  appearances  and  habits,  and  explains  the  nature 
of  that  class  of  animals  to  which  the  name  of  reptiles 
is  given. 

Q.  What  are  the  general  characters  of  that  class  of 
animals? 

.  A.  The  most  distinguishing  characters  that  belong 
to  the  whole  class,  and  which  mark  them  fronr  all 
other  animals  are  these :  they  have  vertebra,  or  back- 
bones; they  breathe  or  respire  by  means  of  lungs; 
their  blood  is  cold;  they  are  destitute  of  the  external 

*  Herpetologpy  from  the  Ghreek  ii^cre;,  or  reptiles,  (from 
Vpirw,  ^'  I  crawl,  or  creep,**)  and  Xoyo;,  an  explanation— the 
explanation  of  crawling  or  creeping  animals. 


SEPTILEl.  S 

coverings  of  hair  or  feathers;  and  the  females  have 
no  teats  for  suckling  their  young. 

Q.  What  are  some  of  their  general  habits? 

A.  They  can  exist  much  longer  without  breathing 
or  without  food  than  the  warm-blooded  animals; 
they  suflfbr  much  less  from  wounds  and  other  injuries, 
having  the  faculty  of  reproducing  a  whole  member,  as 
a  limb  or  an  eye,  when  it  is  taken  otF,  which  is  not 
the  case  with  the  warm-blooded  animals;  they  are 
slow  of  growth,  but  live  to  a  very  great  age ;  and  they 
appear  to  have  the  principle  of  life  in  a  state  in  which 
it  can  accommodate  itself  much  better  to  circum- 
stances than  in  the  warm-blooded  animals.  They  are 
said  to  be  lower  in  the  scale  of  animated  bdngs,  inas- 
much as  they  can  obey  the  laws  of  inorganic  matter 
with  less  injury  to  themselves. 

Q.  How  does  that  appear  ? 

A.  In  many  instances ;  but  one  of  the  most  rei- 
markable  is  that  of  heat.  A  quadniped  or  a  bird 
acquires  heat  for  itself  by  its  breathing  and  the  rapi- 
dity of  the  circulation  of  its  blood,  the  heat  always 
being  greater  in  proportion  to  the  rapidity  and 
effort  with  which  those  functions  are  exercised.  Thus 
a  warm-blooded  animal  can  preserve  its  heat  when  the 
temperature  is  so  low  that  it  freezes  water,  and  would 
congeal  the  fluids  of  the  animal  were  it  not  for  this 
power  of  generating  heat.  Reptiles,  being  destitute 
of  this  power,  are  more  affected  by  the  temperature. 
Long  before  that  sinks  so  low  as  the  freezing  point  of 
water  they  become  dormant,  and  if  the  cold  were 
much  greater  than  that,  they  would  be  frozen. 

Q.  Has  that  much  eff^ect  upon  their  distribution  ? 
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A.  Ofcoi^ne  it  has.  It  confines  them  chiefly  to 
the  warmer  parts  of  the  globe.  Those  that  inhabit  the 
water  can  exist  through  the  winter  in  higher  lati- 
tudes ;  but  those  that  live  wholly  on  land  bury  them- 
selves when  the  weather  begins  to  get  cold,  and  do  not 
make  their  appearance  again  until  the  season  is 
warmer. 

Q.  Then  some  of  them  are  inhabitants  of  the  land 
and  others  of  the  water? 

A.  They  are;  but  those  that  live  chiefly  in  the 
water  and  find  their  food  there,  do  not  breathe  in  the 
water,  that  is,  they  do  not  separate  the  air  which  they 
require  from  the  water,  they  rise  to  the  surface  and 
breathe  it  as  air ;  though  from  the  length  of  time  that 
they  can  exist  without  breathing,  they  can  remain  so 
long  under  the  water  as  that  those  who  are  not  ac- 
quainted with  their  structure  and  habits  might  sup- 
pose that  they  perform  all  the  functions  of  life  there. 

Q.  Do  the  animab  of  this  class  ever  get  any  other 
name? 

A.  They  are  also  called  ampMbia  ;*  but  the  name 
is  not  descriptive  of  their  true  character. 

*  Amphibia,  from  the  Greek  AfA^ifiioc,  liying  in  both, 
animals  that  can  live  equally  we]]  in  the  air  and  the  water. 
There  are  not,  strictly  speaking,  any  sudi  animals  in 
nature.  There  is  one  set  of  apparatus,  fungsj  by  which 
animals  are  fitted  for  breathing  *'  firee  ab,*'  that  is  air  in 
its  dxy  state ;  and  other  animals  fitted  with  ffUh^  by  which 
they  can  breathe  aix  as  mixed  with  or  decomposed  from 
water,  but  the  two  are  not  interchangeable*  There  are 
many  fonns  of  lungs  and  Also  of  gills;  but  still  the  whole 
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Q.  Is  the  name  reptiles  descriptive  of  tl)e  class  ? 

A.  Not  perfectly  so,  though  it  does  not,  like  am- 
phibia, include  that  which  is  not  true  in  every  ease. 
Many  of  the  reptiles  creep,  but  others  can  swim, 
others  again  leap,  as  the  frog,  some  can  da^t  them- 
selves to  a  considerable  distance,  and  some  can  fly. 

Q.  Is  there  any  common  resemblance  among  the 
members  of  the  class  ? 

A.  Scarcely  any;  their  appearances  are  very 
varied. 

Q.  Are  they  a  handsome  looking  class  of  animals  ? 

A.  They  are  generally  considered  as  quite  the  re- 
verse, but  some  of  them  are  gracefbl  in  their  forms 
and  have  beautiful  colours. 

Q   Are  they  dangerous  animals? 

A.  Some  of  them  are,  from  their  strength,  and 
others  from  the  poison  with  which  they  are  armed. 
The  crocodiles  have  most  formidable  jaws.  Some  of 
the  larger  serpents  can  eoil  themselves  round  even 
large  animals,  and  crush  their  bones,  while  others  of 
the  serpent  tribe  have  poisonous  fangs,  with  which 
they  kill  their  prey. 

Q.  Then  they  live  upon  animal  substances  ? 

A.  In  general  they  do,  though  some  live  upon 
vegetables.  The  largest  ones  generally  live  upon 
small  quadrupeds  and  birds,  and  the  smallest  upon 
insects. 

that  merit  such  appellation  form  a  distinct  class.  In  cer- 
tain ones  (as  in  that  of  the  reptiles  in  water)  the  animal 
can  live  a  long  time  in  that  which  is  not  its  element,  but  in 
no  case  do  lungs  breathe  water  or  gills  dry  air. 
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Q.  Which  are  the  principal  families  or  orders  in 
the  class  of  reptiles  ? 

A.  They  are  divided  by  the  most  eminent  natu- 
ralists into  five  orders,  Cheloniant,  Saurknu,  Ophidians^ 
and  Batraciani. 

Q.  What  is  the  popular  name  of  the  chehmam  ? 

A.  TortoUet^  and  the  name  of  the  order  is  from  the 
Greek  x^o^"^,  tortoise. 

Qp  Are  any  of  that  order  natives  of  England? 

A.  None  of  the  land  ones  are  natives,  but  a  spe- 
cimen is  here  and  there  domesticated.  The  sea  ones 
sometimes  come  on  the  shores,  but  very  rarely. 

Q.  What  are  the  principal  characters  of  the  chelo- 
nians  or  chelonia  f 

A.  They  will  be  more  particularly  mentioned  after- 
wards, but  the  leading  ones  are  a  round  or  oval  body, 
arched  above,  and  covered  with  a  shell,  four  feet,  and 
the  mouth  destitute  of  teeth. 

Q.  Are  any  of  this  order  hurtful  or  dangerous  to 
man? 

A.  Many  of  them  are  highly  useful,  but  not  one  is 
possessed  of  any  means  of  doing  the  slightest  injury. 

Q.  What  b  the  common  name  of  the  saurians  or 
sauria? 

A.  Sauria  is  the  Greek  name  of  a  lizard  (Savge^) 
which  means  an  animal  with  a  tail,  or  a  long  tail. 

Q.  What  are  the  principal  characters  ? 

A.  The  body  is  generally  more  elongated  than 
in  the  tortoises,  and  destitute  of  shell;  the  toes  have 
claws,  and  the  jaws  are  armed  with  teeth. 

Q.  Are  any  lizards  natives  of  Britain  ? 
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A  There  is  one,  of  which  varieties  are  mentioned, 
but  somewhat  obscurely. 

Q.  Are  any  of  the  order  dangerous  ? 

A.  Some  of  the  larger  ones  are  on  account  of  their 
bite,  but  none  of  them  are  poisonous. 

Q.  What  is  the  common  name  of  the  opkidUms  or 

cphiduir 

A.  It  is  the  Greek  name  for  icrpenti^  or  animals 
without  feet. 

Qp  What  are  their  general  characters  ? 

A  Their  bodies  are  very  long,  and  without  feet, 
and  the  jaws  are  furnished  with  teeth. 

Q.  Are  there  any  other  animals  that  resemble  ser- 
pents in  form  ? 

A.  Eels  have  some  external  resemblance  to  ser- 
pents, but  eels  are  fishes,  they  have  fins  for  swimming, 
and  they  breathe  in  the  water. 

Q.  Are  any  of  them  dangerous  to  men  ? 

A.  Some  might  perhaps  be  from  their  size  and 
strength,  and  others  are  from  their  poison;  but  by  far 
the  greater  number  are  perfectly  harmless. 

Q.  Are  any  serpents  natives  of  Britain  ? 

A.  A  few  species,  but  with  one  exception  these  are 
are  quite  harmless,  and  that  one  is  not  very  for- 
midable. 

Q.  What  is  the  common  name  of  the  batradam  or 
batrachiaf 

A.  It  is  named  from  (Bargoxof )  the  Greek  name  for 
a  frog. 

Q.  What  are  the  general  characters  of  the  order  ? 

A.  The  general  characters  are—the  body  naked 
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without  any  shell  or  scales,  and  the  feet  without  claws; 
but  in  many  of  their  other  characters  they  vary  very 
much. 

Q.  Are  any  of  them  dangerous  to  man  ? 

A.  Some  of  them  are  disliked  on  account  of  their 
uncouth  appearance,  but  none  of  them  are  in  any  de- 
gree dangerous,  and  a  few  are  useful. 


CHAPTER  JI. 

■ 

Physiology  of  Reptiij^.s. 

Q.  What  is  the  meaning  of  the  physiology  of  any 
class  of  animals  ? 

A.  An  explanation  of  the  way  in  which  the  living 
principle  is  modified  in  them  as  compared  with  other 
animals. 

Section  I. — Motion  and  its  Obgans. 

Q.  What  are  the  organs  of  motion  in  reptiles  ? 

A.  They  are  bones  and  muscles  the  same  as  in  qua- 
drupeds. In  the  large  ones  the  bones  are  firm  as  in 
quadrupeds;  but  in  the  smaller  ones,  as  in  the  frog, 
they  are  cartilaginous  or  flexible. 

Q.  What  are  the  general  characters  of  the  skele- 
ton? 

A.  The  skull  is  always  very  small ;  the  jaws  are 
often  very  large ;  the  number  of  vertebree,  or  divisions 
in  the  back-bone,  varies  very  much  ;  and  the  other 
parts  of  the  skeleton  vary  with  the  habits  of  the 
species. 
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Q.  What  are  the  pardcolar  organs  of  motion  hi  the 

tortoises  ? 

A.  The  legs  and  feet»  in  the  same  manner  as  in  quad- 
rupeds ;  the  head  and  tail  also  move ;  but  the  shell  ad- 
mits of  very  little  motion  in  the  back4)one  and  ribs.  The 
sea-tortobes^  or  turtles,  which  find  their  food  chiefly 
in  the  water,  swim  well,  but  can  hardly  be  said  to 
walk, but  rather  shuffle  along  like  seals;  whUe  the 
land-tortoises  walk  with  ease,  though  Tery  slowly. 
The  paws  of  the  sea-turtles,  although  they  consist  of  a 
number  of  bones,  are  united  each  in  one  general 
covering. 

Q.  What  are  the  characters  of  the  divided  paws? 

A,  The  number  of  toes  of  which  they  consist, 
varies  from  two  to  five ;  and  the  particular  way  in 
which  they  are  armed,  is,  as  in  the  case  of  the  warm- 
blooded animals,  adapted  to  the  different  functions  it 
has  to  perform,  such  as  walking,  climbing,  or  seiang 
prey. 

Q.  What  are  the  organs  of  motion  among  the  sau- 
rians? 

A.  They  resemble  those  of  quadrupeds,  only,  in 
general,  the  legs  are  smaller  in  proportion  to  the 
body,  and  they  are  not  so  well  set  on  them.  In  some 
the  tail  is  prehensile,  and  assists  the  animal  in  climb- 
ing trees ;  and  others  can  leap  to  a  considerable  dis- 
tance. 

Q.  As  the  serpents  have  no  feet,  what  are  their 
means  of  motion  ? 

A  In  serpents,  the  scales  and  ribs  answer  nearly  the 
same  purposes  as  feet  do  in  other  animals ;  and  these, 
with  itke  great  power  which  they  have  of  bending  and 


10  CATECHISM   OF   ZOOLOGY. 

Stretching  the  back-bone,  are   their  means  of  mo- 
tion. 

Q.  How  do  these  produce  motion  ? 

A.  The  scales  are  imbricated,  or  tiled  over  each 
other,  with  all  the  exposed  edges  tamed  towards  the 
tail  of  the  animal;  and  there  is  machiner^r  connected 
with  them,  by  means  of  which  the  edges  may  be  raised 
or  laid  flat,  or  the  scales  brought  nearer  each  other,  or 
mioved  further  asunder.  The  animal  has  also  the 
power  of  raising  its  flexible  body  into  one  or  more 
arches.  Each  arch  is  formed  by  the  scales  towards 
the  fore  part  taking  hold  of  the  ground,  in  which  those 
that  are  attached  to  the  ribs  are  moved  by  these,  as 
feet  are  by  legs.  The  raising  up  to  form  the  arch, 
draws  forward  the  rest  of  the  body.  The  scales  at 
the  hinder  part  of  the  arch  are  then  elevated,  and  take 
hold  of  the  ground,  while  the  arch  is  flattened,  by 
which  means  the  fore  part  of  the  body  is  advanced ; 
and  the  moving  forces  are  so  many,  that  the  motion  is 
constantly  going  on  in  some  part  of  the  animal,  so  that 
it  has  the  appearance  of  gliding. 

Q.  Then  the  motions  of  the  back-bone  and  the 
scales  answer  the  same  purposes  as  those  of  feet? 

A.  They  do,  and  very  efiectual  and  active  feet  too. 
The  back-bone  twists  in  every  direction,  so  that  they 
can  glide  over  unequal  surfaces,  climb  trees,  swim,  and 
perform  almost  any  sort  of  motion. 

Q.  Can  they  leap? 

A.  Many  of  them  can :  by  shortening  the  body, 
laying  hold  with  the  scales  near  the  tml,  and  suddenly 
stretching  it,  they  are  projected  like  an  arrow. 

Q.  Have  not  some  of  the  order  peculiar  contrivances 
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on  the  feet»  by  means  of  which  they  can  climb  walls 
and  rocks  ? 

A.  Yes ;  some  of  the  lizards  have  suckers  on  their 
feet,  by  means  of  which  they  can  run,  not  up  walls 
merely,  but  with  their  backs  undermost,  in  the  same 
manner  that  flies  do  along  the  ceiling  of  a  room. 

Q.  How  does  the  sucker  act  ? 

A.  Upon  the  very  same  principle  that  a  stone  can 
be  lifted  by  pressing  against  it  a  moistened  piece  of 
leather,  with  a  string  fastened  to  the  centre  of  it.  The 
sucker  is  pressed  air-tight,  and  then,  as  the  le^  pulls 
by  the  centre,  just  as  the  string  pulls  the  centre  of 
the  leather,  the  pressure  of  the  air  keeps  the  sucker 
firm. 

Q.  And  how  is  it  detached  ? 

A.  The  middle  is  pressed  down  by  the  animal,  and 
the  sides  raised,  by  which  means  the  air  gets  below  it. 

Q.  Are  those  operations  performed  every  time  that 
the  lizard  or  the  fly  lifts  a  foot  ? 

A.  They  are ;  and  they  are  done  so  rapidly,  that 
they  do  not  appear  to  occupy  any  time.  The  motions 
of  some  of  these  creatures  are  far  more  curious  than 
those  of  the  quadrupeds,  more  especially  the  serpents, 
which,  though  apparently  destitute  of  feet,  are,  by 
means  of  their  scales,  made  feet  all  over. 

Q.  Is  there  any  thing  peculiar  in  the  ribs  o£  ser- 
pents, which  enable  them  to  act  as  feet  or  legs  ? 

A.  There  is.  They  are  articulated  to  the  back-bone 
by  ball-and-socket  joints,  having  more  resemblance  to 
the  articulations,  of  limbs  than  to  those  of  the  ribs  of 
the  mammalia;  and  the  lower  ends  are  fastened,  each 
singly,  to  a  scale,  and  not  to  a  breastbone. 
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Q.  Ib  there  any  thing  peculiar  in  the  skeletons  of 
frogs? 

A.  Yes,  they  are  without  ribs,  and  thus  they  can  di- 
late their  sides  the  whole  length. 

Q«  Any  thing  peculiar  in  their  motions  ? 

A.  They  are  bad  walkers ;  but  they  jump — the  mo- 
tion best  fitted  for  enabling  them  to  catch  flies  and 
other  insects* 

Section  II. — Senses  of  Reptiles. 

Q.  What  particular  part  of  the  animal  structure  is 
the  seat  of  sensation  ? 

A.  The  brain,  and  its  continuation  in  the  spinal 
cord  and  the  nerves. 

Q.  Are  these  abundant  in  reptiles  ? 

A.  They  are  much  less  so  than  in  the  warm-blooded 
animals.  In  some  of  them,  as  in  the  turtle,  the  brain 
is  very  small ;  in  others,  as  the  frog,  it  is  much  larger. 

Q.  Have  they  the  five  senses^  the  same  as  the  warm- 
blooded animals  ? 

A.  So  it  is  understood ;  but  some  of  them  are  sup- 
posed to  be  much  more  acute  than  the  others. 

Q.  What  is  the  organ  of  taste  ? 

A.  A  tongue,  as  in  man  and  quadrupeds ;  but  it 
varies  very  much.  In  turtles  and  crocodiles  It  is 
small  and  hardly  moveable,  while  in  some  lizards  it 
can  be  darted  rapidly  to  a  considerable  extent  beyond 
the  mouth. 

Q.  What  are  the  organs  of  smelling  ? 
A.  Nostrils,    the  same  as  in  the  mammalia;  but 
these  are  so  small  and  imperfect,  that  there  a  every 
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rouon  to  believe  that  they  are  nearly  insensible  to 
smell. 

Q.  What  are  the  organs  of  hearing  f 

A.  With  theexception  of  the  crocodiles,  (and  they 
have  but  merely  rudiments,)  there  are  no  external 
ears  among  reptiles ;  but  they  have  the  internal  or- 
gans, though  varied  in  the  different  species.  It  is  pro- 
bable that,  in  some  of  them  at  least,  the  opening  for 
hearing  is  that  of  the  mouth,  and  that  the  sense  is  not 
very  acute. 

Q.  Are  their  eyes  perfect  ? 

A.  In  general  they  are  remarkably  so.  S^ht  ap- 
pears to  be  the  important  sense  with  them ;  and  many 
of  them  have  peculiar  contrivances  for  the  eyes. 

Q.  What  are  the  forms  of  the  eyes  ? 

A.  The  pupils  or  openings  are  in  some,  as  in  the 
crocodile,  elongated  vertically,  as  in  the  cat ;  in  frogs, 
and  in  some  lizards,  it  is  four-cornered;  and  in  tor- 
toises, common  lizards,  and  some  others,  it  is  round. 
In  many  reptiles  the  lens  of  the  eyes  resembles  that  of 
fishes  in  being  nearly  spherical. 

Q.  What  are  the  additional  apparatus  in- the  eyes  of 
reptiles  ? 

A.  Many  of  them  have  a  third  eyelid,  as  in  birds, 
which  can  be  brought  rapidly  over  the  eye,  while  the 
common  eyelids  are  not  moved;  and  many  lizards 
have  one  eyelid  that  draws  over  the  eye  like  a  purse, 
or  expands  and  contracts  all  round. 

Section  III. — NouaisHicsNT  of  Reptiles. 

Q.  Is  there  any  difierence  between  the  mode  of 
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supplying  nourishment  in  reptiles  and  in  quadra- 
peds  ? 

A.  There  is.  No  reptile  has  any  cheek-teeth^  or 
any  other  apparatus  for  chewing  or  masticating  its 
food. 

Q.  What,  then,  are  the  different  divisions  in  their 
nourishment. 

A.  Seizing  their  food,  swallowing  it,  and  digest- 
ing it. 

Q.  What  are  the  means  of  seizing  their  food  ? 

A.  Jaws,  which  have  frequently  more  varied  and 
powerful  motions  than  those  of  the  mammalia,  and 
which  are  sometimes  armed  with  teeth,  and  some- 
times not. 

Q.  What  are  the  peculiarities  of  motion  ? 

A.  Both  jaws  are  moveable.  This  is  peculiarly  the 
case  with  the  crocodiles,  in  which  the  lower  jaw  has  a 
motion,  and  the  upper  a  motion  on  the  under,  so  that 
the  gape  opens  both  ways,  and  approaches  to  a  straight 
line,  while  the  jaws  close  with  twice  the  rapidity,  and 
bite  with  twice  the  force  that  they  would  if  only  one 
of  them  moved.* 

Q.  Is  there  any  thing  peculiar  in  the  mouth  of  the 
tortoises? 

A.  Their  jaws  are  armed  with  homy  mandibles, 
something  after  the  manner  of  hoofs.  These  are  in 
some  species  notched,  so  as  to  have  some  resemblance 
to  teeth,  though  no  tortoise  has  teeth, 

Q.  What  motion  have  these  ? 

A.  Only  the  lower  jaw  moves.  The  mandibles  close 

*  M.Greofirey,  Annals  du  Museum,  ii.  p  S9. 
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over  each  other,  like  a  box;  and  the  force  with  which 
they  shut  is  so  great  that  a  turtle  can  tear  asunder  a 
thick  rope.  Its  jaws  once  closed,  cannot  be  opened ; 
and  the  muscles  continue  in  action  for  hours  after  the 
head  is  cut  off. 

Q.  Have  all  the  saurians  teeth  ? 

A.  They  have  all  teeth  in  both  jaws,  and  some  also 
on  the  palate.  Those  teeth  are  pointed,  and  gene- 
rally turned  backward.  They  are  adapted  for  holding, 
and  those  upon  the  palate  also  assist  in  the  operation 
of  swallowing. 

Q.  What  are  the  characters  of  the  mouths  of  the 
batracians  ? 

A.  The  salamanders  have  teeth  in  both  jaws ;  the 
frogs  have  none  in  the  under  jaw,  and  the  toads  have 
none  in  either;  but  they  all  have  teeth  on  the  palate. 
Their  jaws  also  consist  of  a  number  of  bones,  and  are 
adapted  for  closing  with  great  rapidity. 

Q.  What  means  have  the  seipents  for  seizing  their 
prey? 

A.  The  larger  ones  watch  in  trees  and  other  places, 
where  they  drop  or  spring  upon  their  prey,  and  crush 
it  in  the  folds  or  coils  of  their  bodies.  The  smaller 
ones  seize  it  with  their  teeth. 

Q.  How  many  kinds  of  teeth  have  they  ? 

A.  They  have  two  kinds :  common  teeth,  of  which 
they  have  usually  one  row  in  the  under  jaw  and  two 
rows  above,  the  innermost  being  on  the  palate.  All  these 
are  pointed  toward  the  throat.  They  have  also  poi- 
son-teeth or  fangs,  which  are  sometimes,  though  im- 
properly, called  stings. 

Q.  What  are  these  like  ? 

0  2 
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A,  They  are  moveable  teeth,  placed  one  on  each 
ride  of  the  upper  jaw>  and  each  has  a  tube  or  hollow 
in  the  middle,  which  opens  near  the  point  This  tube 
IS  connected  with  a  bag  that  contains  the  poison;  and 
when  the  animal  bites,  the  fangs  are  erected,  and  the 
poison  passes  through  the  opening  into  the  wound. 

Q.  If  those  teeth  are  destroyed  without  destroying 
the  apparatus,  would  the  serpent  be  capable  of  inflict- 
ing a  poisonous  bite  afterwards  ? 

A.  That  is  not  exactly  known.  Reptiles  have  the 
power  of  reproducing  many  parts  of  their  bodies;  and 
there  are  the  rudiments  of  tubes  or  grooves  in  other 
teeth  of  poisonous  serpents  besides  the  fangs,  but 
whether  there  be  any  means  by  which  these  could 
connect  themselves  with  the  poison  has  not  been 
ascertained. 

Q.  What  sort  of  substance  is  the  poison  ? 

A.  It  resembles  gum,  and  retains  its  noxious  quali* 
ties  after  it  has  been  dried.  The  deadly  nature  of  the 
poison  depends  upon  the  species  of  serpent,  the  state 
of  vigour  that  it  is  in,  the  size  and  condition  of  the 
animal  bitten,  and  the  part  into  which  the  poison  is 
introduced.  If  any  considerable  portion  of  the  most 
virulent  poison  be  inserted  into  a  large  blood-vessel^ 
death  very  speedily  ensues, 

Q.  Is  there  any  thing  peculiar  in  the  swallowing 
power  of  reptiles  ? 

A.  The  most  remarkable  one  is  the  extent  to  which 
their  throats  expand  ? 

Q.  Which  are  the  most  remarkable  in  that  r&> 
spect? 

A.  The  serpents,  some  of  which  can  swallow  an 
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animal  two  or  three  times  the  usual  thickness  of  them- 
selves. 

Q.  How  can  they  accomplish  that? 

A.  fiy  the  particular  way  in  which  the  bones  of  the 
jaws  are  united.  There  is  a  joint  at  the  middle  of 
the  lower  jaw,  and  it  is  connected  with  the  bones  of 
the  head  through  the  medium  of  other  two  bones. 
The  connection  of  the  upper  jaw  with  the  head  is 
also  loose,  so  that  the  whole  circumference  of  the 
mouth,  dilated  at  the  joinings,  can  be  brought  nearly 
to  one  circular  opening.  The  gullet  is  also  con- 
structed of  a  substance  that  admits  of  an  almost  un- 
limited quantity  of  stretching. 

Q.  Is  there  the  same  power  of  swallowing  in  the 
others  ? 

A.  No ;  but  all  the  class  have  greater  powers  in 
that  way,  than  animals  which  divide  or  masticate  their 
food. 

Q.  What  are  the  characters  of  the  digestive  powers 
of  reptiles? 

A.  As  they  do  not  masticate,  or  in  any  way  pre- 
pare the  food  in  the  mouth,  the  gastric  juice,  or 
digestive  fluid  in  the  stomach  must  be  very  powerful. 
The  forms  of  the  stomachs  vary  a  good  deal ;  but  the 
intestines  are  in  general  short. 

Q.  Do  they  all  live  upon  animal  food  ? 

A.  The  greater  part  do;  but  the  land  chehma  live, 
partly  at  least  upon  vegetables ;  and  the  sea  ones,  on 
turtles,  and  partly  upon  sea-weeds,  which  they  browse 
by  culling  them  with  their  homy  jaws.  The  weeds 
on  which  they  live  are  called  •*  turtle-grass." 

Q.  Is  the  digestive  process  rapid  ? 

C  3 
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A.  Id  some  Instances  it  k  not.  Lire  animals  that 
liave  been  swallowed  by  reptiles,  have  been  found  not 
merely  undissolved,  but  alive  in  their  stomachs  two  or 
three  days  after  being  swallowed. 

Q.  Are  they  voracious  ? 

A.  Some  of  them  are  very  voracious ;  but  they 
have  wonderful  powers  of  living  without  food.  Turtles 
and  tortoises  have  been  known  to  live  from  ten  to 
eighteen  months  without  eating  any  thing,  even  when 
not  torpid.  Toads  have  lived  for  years  without  any ; 
and  there  have  been  instances  of  reptiles  returning  to 
vitality  after  having  been  for  long  periods  inclosed 
in  ice. 

Q.  Is  there  any  other  peculiarity  in  their  absUnence 
than  its  length  of  time  ? 

A.  Yes.  When  they  are  without  food  there  is  a 
gradual  diminution  of  their  vitality.  All  their  animal 
powers  diminish ;  but  there  is  no  corresponding  waste 
of  substance.  When  a  turtle  is  long  kept  in  a  fasting 
state,  it  approaches  torpidity,  but  the  consistency  of 
the  flesh  is  but  little  altered. 

Section  IV. — Cibculatiom  or  Reptilxs.* 

Q.  Is  there  the  same  uniformity  in  the  circulation 
of  the  reptiles  as  the  mammalia? 

A.  No.  In  the  chelonia,  the  sauria,  and  the 
ophidia,  the  heart  is  a  sort  of  double,  though  the  cir- 
culation is  not  so  completely  divided  into  two  systems 
as  in  the  warm-blooded  animals,  but  in  the  batracfaia, 
the  heart  is  single  and  very  simple. 

Q.  Are  there  any  differences  between  thft  blood  of 
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reptiles,  and  that  of  the  mamnialia  and  birds,  besides 
the  former  being  cold  and  the  latter  warm  ? 

A.  Yes.  The  quantity  of  blood  in  reptiles  is  much 
less  in  proportion ;  and  though  there  be  differences  in 
that  respect  in  the  different  orders,  the  arterial  blood 
differs  much  less  from  that  in  the  veins.  In  conse- 
quence of  the  smaller  quantity  of  blood,  the  muscles 
or  fleshy  fibres  of  reptiles  are  much  whiter  than  those 
of  the  mammalia. 

Q.  What  are  the  most  remarkable  consequences  of 
the  slower  circulation  ? 

A.  Unquestionably  the  most  remarkable  are  the 
reproduction  of  parts  that  have  been  wholly  destroyed; 
and  tenacity  of  life. 

Q.  Which  are  some  of  the  instances  in  which  mem« 
bers  are  reproduced  ? 

A.  In  some  of  the  lizards  the  tails  are  so  slender 
and  brittle  that  they  break  off  on  being  handled;  and 
in  these  cases  a  new  tail,  and  in  some  instances  two 
new  tails,  are  speedily  produced  from  the  stump.  In 
the  common  lizard  of  this  country,  or  the  water  newt, 
if  a  limb  is  cut  ofl^  the  wound  first  bleeds,  for  a  few 
minutes ;  then  the  wound  heals ;  then  the  rudiments 
of  a  new  limb  make  their  appearance ;  and  the  limb 
is  perfected  in  a  period  varying  from  some  months  to 
more  than  a  year.  In  an  experiment  by  Blumenbach, 
in  which  the  ball  of  the  eye  of  a  water  newt  had  been 
extracted,  leaving  only  the  optic  nerve  and  part  of  the 
membranes,  the  eyelids  first  closed,  but  in  about  a 
year  an  eye  perfect  in  all  its  parts  was  reproduced. 
*  Q.  You  mentioned  another  result  of  the  peculiar 
cirp^tion  of  reptiles  ? 
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A.  Yes.  Their  tenacity  of  life  under  circumstances, 
such  as  changes  of  heat  and  cold,  by  which  the  warm* 
blooded  animals  would  be  destroyed. 

Q.  Is  it  true  that  any  reptile,  such  as  the  salamander 
of  the  vulgar,  can  live  in  fire  ? 

A.  That  certainly  is  not  true,  but  lizards  and  alli- 
gators can  live  in  hot  springs,  the  temperature  of 
which  is  much  higher  than  that  of  the  air  in  the  very 
hottest  countries,  while  frogs  and  newts  after  they 
have  become  torpid,  can  endure  cold  more  severe  than 
that  which  freezes  water.  Some  reptiles  too,  have 
been  found  to  live  for  hours  in  spirits  of  wine,  and 
others  in  vessels  wholly  exhausted  of  air.  Reptiles 
too  have  borne  some  very  cruel  experiments :  they 
have  lived  after  the  brain  has  been  taken  out ;  and  a 
turtle  has  moved  its  limbs  thirteen  days  after  the  head 
has  been  cut  off. 

Skction  V. — BaEATHiNG  OP  Reptiles. 

Q.  Then  if  reptiles  have  these  powers  of  life  so 
much  stronger  than  the  warm-blooded  animals,  do 
they  breathe  more  in  proportion  ? 

A.  No,  they  breathe  less,  and  their  lungs  or  organs 
of  respiration  are  much  more  simple* 

Q.  How  do  they  differ  from  those  of  the  warm- 
blooded animals  ? 

A.  Instead  of  connsting  of  a  vest  number  of  cells 
as  those  do,  they  rather  resemble  bags  divided  into 
more  or  fewer  parts  by  partitions  according  to  the. 
order.  These  are  much  complicated,  or  consist  of 
"^^e  greatest  number  of  parts  in  the  tortoises,  and  are 
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bat  ten  In  the  frogs,  but  in  all  they  are  very  simple,  and 
the  parts  into  which  they  are  divided  are  much  larger 
than  those  in  the  warm-blooded  animals. 

Q.  Have  they  ever  ^Is  like  fishes  ? 

A.  They  never  have  gills  like  fishes;  for  they  are 
not  like  them  furnished  with  peculiar  bones,  flaps, 
and  covers,  which  have  proper  motions,  so  that  a 
current  of  water  passes  only  one  way  through  them. 
They  hang  loose  on  each  side  the  neck,  and  though 
the  water  passes  probably  only  one  way  through 
the  fringes  of  the  gills,  it  passes  and  repasses  by  the 
mouth,  and  they  do  not  respire  it  by  the  same  regular 
motions  as  fishes. 

Q.  \niich  of  the^reptiles  have  gills  ? 

A.  Young  frogs  have  them  while  they  are  in  the 
tadpole  state,  live  entirely  in  the  water,  and  have  no 
feet ;  but  as  soon  as  the  feet  are  formed  the  gilb  and 
the  finny  tails  are  absorbed ;  the  lungs  are  produced, 
and  the  nature  of  the  creature  is  changed  from  a 
breather  of  water  to  a  breather  of  air. 

Q.  Have  any  other  reptiles  gills,  but  the  batracians 
in  their  young  or  larvae*  state  ? 

A.  They  have  been  found  also  in  the  Siren  and  the 
Proteus,  two  animals  that  will  be  mentioned  in  another 
place;  but  of  which  the  natural  history  is  a  little 
obscure. 

Q.  How  do  those  that  have  lungs  breathe  ? 

A.  They  take  in  air  chiefly  by  the  mouth  in  the  act 
of  swallowing,  they  take  it  in  very  large  portions  at  a 
time,  so  that  the  operation  is  slow. 

*  See  Catechism  of  Entomology. 


39  CATECHISM   OF   ZOOLOGY. 

Q.  Can  they  suspend  their  breathing  ? 

A.  Reptiles  have  very  wonderful  powers  of  suspend- 
ing all  their  faculties  without  losing  the  ultimate  use 
of  them ;  and  the  suspension  of  one  important  func- 
tion is  always  attended  by  the  diminution  if  not  the 
suspension  of  the  rest.  But  when  the  breathing  is 
suspeixded  the  blood  may  still  circulate  in  part,  as 
there  are  direct  communications  between  the  cavities 
of  the  heart,  by  means  of  which  the  blood  can  circu- 
late without  passing  through  the  lungs,  which  is  not 
the  cBfie  in  the  warm-blooded  animals. 

Q.  Are  there  any  instances  in  which  reptiles  have 
lived  for  a  considerable  time  without  respiration  ? 

A.  Turtles  have  lived  for  a  month  with  their 
mouths  closely  tied  up,  and  their  nostrils  stopped 
with  wax,  so  that  they  could  not  breathe ;  and  there 
are  well  authenticated  instances  of  live  toads  being 
found  imbedded  in  the  trunks  of  trees,  and  in  blocks 
of  stone,  where  they  must  have  existed  without 
breathing  for  many  years. 

Q.  What  changes  do  repUles  produce  on  the  air 
which  they  breathe  ? 

A.  The  very  same  in  nature,  though  not  in  degree, 
as  the  warm-blooded  animals :  the  oxygen  of  the  air 
is  consumed,  and  given  out  again,  united  with  char« 
coal,  in  the  form  of  carbonic  acid. 

Q.  Then  reptiles  cannot  live  in  air  that  does  not 
contain  oxygen  ? 

A.  They  cannot  live  very  long  in  such  air :  but 
they  can  do  so  much  longer  than  the  warm-blooded 
animals,  because  they  can  suspend  their  respiration. 

Q.  As  reptiles  thus  evidently  breathe  for  the  same 
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purpose  as  the  warm-blooded  animalsy  do  they  not, 
like  them,  generate,  or  produce  heat  ? 

A.  They  do;  but  in  very  trifling  quantity.  The 
body  of  a  live  frog  is  but  very  little  warmer  than  the 
air,  even  on  a  moderately  cold  day. 

Q.  Have  reptiles  any  voice? 

A.  It  is  probable  that  all  animals  that  have  lungs 
and  breathe  by  the  throat,  have  voice  of  some  kind  or 
other.  Every  body  is  familiar  with  the  voice  of 
frogs;  serpents  hiss;  some  of  the  saurians  whistle; 
others,  such  as  the  crocodile,  roar  like  thunder,  tur- 
tles moan  and  sigh»  and  also  hiss.  Indeed  there  are, 
at  most,  only  one  or  two  species,  that  have  not  been 
heard  to  nudce  some  peculiar  sound. 

Q.  What  is  to  be  inferred  from  that  ? 

A.  That  though  they  have  little  internal  appear- 
ance of  ears,  their  sense  of  hearing  is,  perhaps,  more 
acute  than  might  be  supposed. 

Section  VI.-- Coverings  of  Reptilbs. 

Q.  Are  there  any  peculiarities  in  the  coverings  of 
reptiles  ? 

A.  There  are  many.  In  some  instances  they  are 
covered  with  skin,  resembling  that  of  other  animals ; 
io  others  they  have  scales ;  and  in  others,  again,  they 
have  large  plates,  generally  made  up  of  smaller  ones, 
to  which  the  name  of  shell  is  given. 

Q.  Of  vrhat  are  the  scales  and  crusts,  or  shells  of 
reptiles  composed  ? 

A.  Of  a  substance  resembling  horn,  and  not  con- 
taining any  salts  of  lime,  like  the  shells  properly  so 


S4  CATECHISM  OF  ZOOLOGY. 

called,  80  that  it  is  a  very  tough  Bubstanoe,  and  diffi- 
cult to  break. 

Q.  Which  are  most  remarkable  for  this  homy  co- 
vering? 

A.  The  chelonians,  which  all  have  two  plates,  more 
or  less  homy,  and  united  to  each  other  in  the  difie- 
rent  species ;  the  one  covering  the  upper  part,  and 
called  the  skieldy  or  cetrapace  ;  the  other,  covering  the 
lower  part,  called  the  breast^platey  or  plastron;  and 
answering  the  same  purpose  as  the  stemum  or  breast- 
bone in  the  mammalia. 

Q.  Do  these  plates  serve  in  place  of  skin  ? 

A.  No.  The  animals  have  a  skin  under  them,  and 
they  themselves  are  covered  by  an  epidermis,  or  cu- 
ticle. 

» 

Q.  When  the  skin  is  not  covered  by  shields  of  this 
description,  has  it  any  defence  ? 

A.  In  the  batracians,  it  is  generally  naked,  and 
moist,  or  clammy ;  but  in  the  saurians  and  the  ophi* 
dians,  there  are  generally  scales,  of  different  forms  and 
sizes,  and  in  different  arrangements  in  the  several 
species. 

Q.  Do  they  ever  change  their  skins  ? 

A.  The  chelonians  do  not ;  but  the  saurians  and 
batracians  sometimes  do,  more  especially  when  they 
are  young,  and  just  after  they  have  come  out  of  their 
winter  interments.  They  lose  the  old  cuticle  gradu- 
ally, however. 

Q.  What  is  the  case  with  the  ophidians  ? 

A.  They  cast  their  skins  regularly,  and  the  whole 
IS  renewed  at  once. 

Q.  Do  they  cast  the  entire  skin? 
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A.  They  do  not.  The  cormm,  or  leathery  part  of 
the  skin,  is  more  intimately  connected*  with  the  nume- 
rous muscles  under  it,  than  in  any  other  animal ;  and 
as  the  moving  forces  of  the  animals  (those  muscles) 
are  under  the  skin,  and  the  instruments  of  motion  or 
scales  without  it,  the  skin  is  never  cast,  it  is  only  the 
cuticle  or  external  membrane ;  and  the  necessity  for 
its  removal  appears  to  be  its  becoming  too  dry  and 
stiff  for  the  numerous  and  rapid  movements  of  the 
ports  under  it. 

Q.  Do  the  skins  of  rq>tilet  secrete,  or  give  out  any 
offensive  substances  ? 

A.  The  crocodiles  have  apparatus  on  the  lower 
jaw,  which  give  out  a  substance  that  smells  like  musk. 
Some  of  the  batracians,  as  salamanders  and  toads, 
when  irritated,  become  covered  with  an  acrid,  but  not 
a  poisonous  fluid ;  and  some  of  the  saurians,  as  the 
geckos,  secrete  a  venomous  liquor  between  the  toes. 

Section  VII. — Hybernation  or  Rkftilbs. 

Q.  You  mentioned  that  reptiles  became  torpid 
during  the  cold? 

A.  They  do.  It  was  mentioned  that,  in  them,  the 
principle  of  life  is  much  more  passive  than  in  the 
warm-blooded  animals ;  and  that  they  are,  therefore, 
more  under  the  influence  of  the  common  laws  of  mat- 
ter. The  heat,  which  fatigues  and  exhausts  the  warm* 
blooded  animals,  gives  peculiar  vigour  and  activity  to 
reptiles ;  and  as  the  heat  diminishes  by  the  approach 
of  winter,  they  become  inactive,  and  all  their  func- 
tions are  nearly  suspended,  which  state  of  repose  is 
called  hybernation  or  wintering. 
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Q  In  what  places  do  they  take  up  their  winter 
quarters  ? 

A.  Turtles  and  water  tortoises  bury  themselves  in 
the  sand  and  mud  at  the  bottom  of  water ;  land  ones 
dig  down  into  the  earth,  and  cover  themselves  to  a 
greater  or  less  depth ;  crocodiles  hide  themselves  in 
the  sand  banks ;  other  saurians  bury  themselves  in 
natural  holes,  or  holes  made  by  themselves ;  while 
the  batracians  creep  into  all  sorts  of  caverns  and  cran* 
nies,  about  rocks,  walls,  and  other  places  of  shelter, 
and  some  of  them  burrow  in  the  walls,  and  under  and 
near  the  hearths  of  mud-cottages,  and  other  places 
where  they  can  enjoy  artificial  heat. 

Q.  Do  these  hybernations  proceed  entirely  firom 
cold? 

A.  It  does  not  appear  that  they  do  altogether ;  for 
it  takes  place  even  in  the  [warmest  climates,  where  the 
temperature  is  alwajrs  warm,  and  land-tortoises  have 
been  found  to  hybemate  for  some  weeks,  even  when 
kept  in  rooms  where  constant  fires  were  burning. 
When  they  are  exposed  to  warmth,  the  period  of 
hybernation  is  not  so  long,  however,  as  when  they 
arc  exposed  to  cold. 

Q.  What  are  the  appearances  that  precede  the 
hybernation  ? 

A.  The  circulation  and  breathing  of  the  animals  are 
suspended,  they  cease  to  eat,  and  become  colder  than 
when  they  are  in  a  state  of  activity. 

Q.  What  state  are  they  in  during  the  hybernation  ? 

A.  It  must  be  considered  as  a  state  of  profound 
sleep,  but  it  is  a  sleep  that  is  death-like,  as  they  are 
utterly  insensible,  and  cannot  be  roused  from  it  by 
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any  treatment  They  may  be  cut,  torn,  or  even 
broken  in  pieces,  without  making  the  least  motion,  or 
giving  the  slightest  evidence  that  they  are  pained  by 
the  treatment,  or  have  any  feeling  whatever  of  it. 

Q.  Does  it  differ  from  the  hybernation  of  bears, 
marmots,  and  other  mammalia  that  are  subject  to 
periods  of  torpor  ? 

A.  It  does.  During  the  hybernation  of  the  mam- 
malia, there  is  a  waste  of  substance — a  decay  of  the 
fat  which  they  acquire  previous  to  passing  into  the 
torpid  state,  and  also  a  wa&te  and  soflening  of  the 
muscles;  but  in  reptiles  there  seems  a  total  suspension 
of  action,  both  involuntary  and  voluntary,  and  when 
th^  return  again  to  the  living  world,  they  are  very 
little  diminished  in  weight. 

SXCTION  Vni.— RiPAODUCTXON   OT  RSPTILEB. 

Q.  Are  all  the  species  of  reptiles  in  two  sexes,  male 
and  female  ? 

A.  So  far  as  observation  has  gone,  they  are. 

Q.  How  are  the  young  produced  ? 

A.  They  are  all  produced  from  eggs,  and  therefore 
they  all  belong  to  what  may  be  called  oo^porouf,  or 
egg-producing  animals ;  but  some  of  them  hatch  their 
eggs  internally,  and  the  young  are  brought  forth  alive« 
and  then  are  called  oviviparous,  or  live-egg  producing. 

Q.  How  are  these  eggs  hatched  ? 

A.  In  general  by  the  heat  of  the  atmosphere,  as- 
sisted by  that  of  the  sand  or  other  substance  in 
which  they  are  buried  by  the  parent.  The  eggs  of 
frogs  bear  a  considerable  resemblance  to  the  spawn  of 
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fishes,  and  are  deposited  in  the  water,  in  wluch  the 
young  ones  are  to  live,  during  the  first  period  of  their 
existence.  Those  eggs  can  bear  to  be  firozen  without 
having  their  vitality  destroyed. 

Q.  Are  the  eggs  of  all  the  batracians  of  this  des- 
cription ? 

A.  No.  Those  of  the  salamanders  are  brought 
forth  entire,  but  all  the  batracians  pass  through  seve- 
ral forms  of  existence,  between  the  egg  and  the  per- 
fect, or  mature  animal. 

Q.  Are  the  eggs  generally  in  masses,  Uke  those  of 
firogs? 

A.  No;  that  is  the  case  only  with  frogs  and  toads. 
The  eggs  of  the  others  are  detached,  generally  round, 
covered  with  a  shell  of  salts  of  lime,  like  the  eggs  of 
birds,  or  with  a  membrane  not  unlike  that  which 
lines  the  shell  of  a  pullet's  egg,  but  generally  of  a 
firmer  texture.  The  internal  parts  of  the  more  per- 
fect eggs,  are  not  unlike  those  in  the  egg9  of  birds,  but 
the  albumen  or  wldte^  does  not  coagulate  or  become 
firm  by  heat. 

Q.  Are  the  eggs  eatable  ? 

A.  Those  of  the  chelonians  are,  even  in  those 
species  where  the  flesh  of  the  animal  occasions 
diseases:  and  it  is  reported  that  thote  of  the  croco<» 
dile  are  equally  wholesome. 
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CHAPTER  III. 

CheloI^ian  Reptiles. 

Q.  You  mentioned  already^  that  the  thief  distinc* 
tion  of  this  order  is  the  shelly  from  which  the  head, 
tail,  and  Hmbs  project,  and  the  absence  of  teeth,  the 
place  of  which  is  supplied  by  homy  jaws.  Have  you 
any  further  observations  to  make  ? 

A.  The  form  of  the  pieces  of  which  the  shield  or 
back-plate  is  composed,  their  texture,  and  the  manner 
in  which  they  are  joined,  are  all  external  characters, 
by  which  the  diflerent  species  are  distinguished. 

Q.  What  are  the  different  parts  of  the  shield? 

A.  They  are  the  due,  or  middle,  which  generally 
consists  of  thirteen  plates  or  pieces,  and  the  verte^ 
bral  plates  at  the  sides,  which  vary  from  twenty-one  to 
twenty-five. 

Q.  What  are  the  particulars  in  the  form  of  the 
plates  ? 

A.  If  the  individual  plates  be  raised  in  the  middle, 
they  are  sdd  to  be  carinatedy  or  keeled ;  if  they  be 
the  reverse,  or  hollowed  in  the  middle,  they  are  said 
to  hefurrmoed;  if  their  edges  lie  upon  each  other,  aa 
those  of  the  tiles  do  on  the  roof  of  a  house,  they  are 
said  to  be  imbricated,  and  if  they  be  toothed  at  the 
edges,  they  are  called  cerrated.  If  the  breast-plate 
has  a  sort  of  joiiit  in  the  middle,  and  can  shut  against 
both  ends  of  the  shield,  the  animal  being  wholly  with- 
in, they  are  called  hox-tortmes ;  and  if  the  shell,  or 
part  of  it,  be  flexible,  like  leather  (corium),  they  are 
called  coriaceous,  or  soft. 

D  3 


30  CATKCHI8H   OF  ZOOLOGY. 

Q.  What  are  the  dirlsions  of  the  chelonians  ? 
A.  They  are  divided  into  two  genera,  Glioma,  or 
turtlet,  and  Testudo  or  fartoites, 

L — ^Turtles. 

Q.  What  are  the  characters  of  the  turtles  f 

A.  They  have  the  feet  flattened  like  oars,  the  toes 
united,  and  flat  nails  in  the  margin;  they  are  the 
largest  of  the  order — some  of  them  weigh  700  or  800 
pounds ;  they  all  Inhabit  the  sea,  and  feed  upon  sea- 
weeds and  the  small  animals  that  are  found  among 
them;  they  come  on  shore  to  deposit  their  eggs, 
but  they  walk  very  slowly  and  with  di£5culty. 

Q.  How  many  species  of  turtles  are  there  ? 

A.  There  are  at  least  six,  that  have  been  ascer- 
tained, and  there  are  probably  one  or  two  more, 
though  different  describers  have  given  different  names 
to  the  same  species;  the  species  are — 

1.  C  Mydasyihe  green  turtle. 

s.  C,  JRugosa,  the  furrowed  or  wrinkled  turtle, 
which  have  the  body  of  the  shield  chestnut,  and  the 
edges  yellow,  and  each  plate  marked  with  three  trans- 
verse black  furrows. 

3.  C,  Careita,  the  hawks-bill  turtle. 

4.  C  Cepediana^  the  cepedian  turtle,  which  has  the 
feet  very  thin  and  only  one  nail  on  each. 

5.  C.  Caouauna^  the  Mediterranean  or  logger-head 
turtle. 

6.  C.  Coriacea,  the  leather- coated  turtle. 
Q.  Of  what  seas  are  these  inhabitants  ? 

A.  Of  the  tropical  seas  generally,  but  the  Caou- 
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auna  Is  often  found  in  the  Mediterranean,  and  some- 
times  in  the  seas  farther  to  the  north. 

Q.  Is  there  any  particular  quality  for  which  the 
green  turtle  is  recommended  ? 

A.  Yes,  it  is  the  one  the  flesh  and  fat  of  which  are 
are  so  much  esteemed  as  articles  of  luxury  in  Europe^ 
and  which  are  so  valuable  as  articles  of  common  food 
in  the  tropical  parts  of  all  the  oceans— the  Atlantic, 
the  Indian,  and  the  Pacific. 

Q.  Can  you  describe  it  ? 

A.  A  full  grown  green  turtle  is  about  six  or  seven 
feet  long,  from  the  nose  to  the  tail,  from  three  to  four 
feet  in  breadth,  and  nearly  the  same  in  thickness  at 
the  middle  part  of  the  body.  The  body  is  of  an  oval 
figure.  There  are  thirty  plates  in  the  shields,  which 
are  neither  carinated  nor  imbricated :  they  are  thin 
and  united  by  cartilage.  The  centre  of  the  back  is 
rather  flat,  so  that  when  laid  on  its  back  on  land,  the 
animal  cannot  turn  itself;  the  head  is  rather  laige, 
the  tail  short  and  thick,  the  feet  long  and  furnished 
with  two  claws  upon  each,  but  they  are  better  fitted 
for  swimming  than  for  motion  upon  land.*  One  of 
the  size  mentioned,  will  weigh  altogether  about  800 
pounds. 

Q.  Why  is  it  called  the  green  turtle — ii  that  its 
colour  ? 

A.  No,  the  colour,  when  healthy  and  in  the  water, 
is  a  bright  brown  with  yellow  spots,  though  it  deepens 


*  The  head,  neek,  feet,  and  tail,  are  covezed  with  scales. 
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as  it  dries..  It  is  called  the  green  turtle  from  the  co- 
lour of  the  fat. 

Q.  What  are  its  localities  and  its  habits  ? 

A.  It  is  found  in  great  abundance  on  the  shores^ 
and  in  the  mouths  of  the  great  rivers,  in  the  East  and 
West  Indies,  and  on  the  shores  especially  of  the 
northern  part  of  New  Scotland.  It  swims  very  rapidly 
with  the  head  and  part  of  the  shell  above  water,  but 
can  dive  to  the  bottom  when  danger  threatens  it; 
though  as  it  is  very  nearly  the  same  weight  as  water 
it  goes  rather  slowly  to  the  bottom.  It  sometimes 
leaves  the  water  and  goes  into  the  moist  and  shady 
woods  in  unfrequented  place$. 

Q.  On  what  does  it  feed  ? 

A.  Upon  different  species  of  sea*weed,  and  also 
upon  the  mollusca  and  insects  that  are  abundant  in 
the  tropical  seas.  The  latter  it  swallows  entire,  but 
it  bites  off*the  former  with  its  homy  jaws. 

Q,  Is  it  a  solitary  or  a  social  animal  f 

A.  It  is  not,  strictly  speakmg,  either  one  or  the 
other.  Reptiles  have  few  of  those  attachments  which 
we  find  among  the  warmer  blooded  animals;  and 
though  turtles  are  generally  found  in  numbers  at  the 
same  place,  they  do  not  appear  to  heed  each  othei' 
very  much,  if  at  all. 

Q.  Is  there  any  time  when  turtles  frequent  the 
shores  ? 

A.  Yes,  they  come  to  the  shore  in  numbers  to 
deposit  their  eggs  in  the  sand ;  the  time  of  their  doing 
that  varies  with  tlie  latitude,  but  the  average  time  is 
about  the  month  of  i^prll. 
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Q.  Do  they  always  deposit  their  eggs  on  land  ? 

A.  Invariably,  and  in  places  where,  they  can  find 
dry  sand  to  cover  them ;  but  they  are  never  far  from 
the  high-water  mark. 

Q.  What  sort  of  nest  does  the  turtle  form  for  her 
young  ? 

A.  She  scrapes  a  hole  in  the  sand  about  two  feet 
in  depth,  into  which  she  deposits  about  one  hundred 
eggs,  and  then  covers  them  with  sand. 

Q.  Does  one  female  lay  as  many  as  one  hundred 
^ggs  in  one  season  ? 

A.  She  lays  several  hundreds,  but  there  are  only 
about  one  hundred  in  one  hatch.  The  hatches  are 
laid  by  the  same  female  at  the  distance  of  about  two 
weeks,  so  that  the  laying  season  lasts  for  about  two 
months,  and  after  it  is  over  the  turtles  retire,  first  to 
the  deep  water  and  then  to  their  winter  quarters. 

Q.  How  long  do  the  eggs  require  to  hatch  ? 

A.  About  three  weeks,  when  the  weather  is  mode- 
rately warm. 

Q.  What  are  the  young  like  when  they  first  make 
their  appearance  ? 

A.  They  have  the  shape  of  turtles,  but  a  soft  cover- 
ing instead  of  a  shell. 

Q.  What  do  they  eat  at  first  ? 

A.  Some  of  the  soft  productions  of  the  sea;  for 
they  make  directly  for  the  water,  the  instant  that  they 
are  out  of  the  shell. 

Q.  Then  as  the  number  of  eggs  laid  by  a  single 
female  is  so  great,  the  green  turtle  must  be  very  nu- 
merous ? 

A.  There  are  considerable  numbers  of  them,  but  it 
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is  part  of  the  economy  of  nature,  that  where  any 
thing,  either  animal  or  vegetable,  is  produced  in 
great  abundance,  the  means  of  destroying  keep  pace 
with  it. 

Q.  What  are  the  particular  means  o£  destruction  in 
the  case  of  the  young  turtle  ? 

A.  Their  greatest  destroyers  are  cormorants  and 
other  large  birds,  which  watch  the  beaches  during  the 
whole  season  from  May  till  September.  These  de* 
stroy  a  very  great  number  of  young  turtles,  and  the 
alligators  and  other  predatory  inhabitants  of  the 
waters,  destroy  a  goiod  many  more. 

Q.  Does  man  capture  many  ? 

A.  Not  in  that  young  state.  The  eggs,  which  are 
round,  about  the  size  of  a  billiard  ball  and  covered 
with  a  skin  like  parchment,  are  very  much  sought  after, 
as  when  they  are  new  they  have  a  good  deal  of  the 
musky  flavour  of  turtle  in  high  condition,  and  are 
particularly  wholesome  and  nutritious. 

Q.  Are  the  large  ones  often  captured  ? . 

A.  Yes,  the  places  which  they  frequent,  are  resorted 
to  as  regular  fishing-grounds;  and  there  are  two 
modes  of  catching  them,  on  the  shore  and  in  the 
water. 

Q.  What  is  the  usual  mode  on  shore  ? 

A.  The  usual  way  is  to  turn  them  on  their  backs, 
which  often  requires  the  assistance  of  several  men ; 
when  so  turned  they  cannot  escape ;  and  thus  when 
as  many  as  are  wanted  or  can  be  procured,  are  turned, 
ropes  are  fastened  to  them  and  they  are  dragged 
away,  their  own  shields  serving  as  sledges. 

Q.  And  the  quantity  thus  found  is  considerable  ? 
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A.  It  is ;  the  flesh  of  turtles  is  sold  cheaper  in  most 
of  the  West  India  markets,  than  that  of  land  animals. 

Q.  What  is  the  mode  of  capturing  them  in  the 
water  ? 

A«  The  usual  mode  is  what  is  called  ^*  pegging/' 
and  it  is  worthy  of  remark,  that  it  is  practised  nearly 
in  the  same  manner  by  civilized  nations  and  by 
savages,  the  chief  difference  being  that  the  former 
use  iron  weapons  and  the  latter  not. 

Q.  What  is  the  form  of  the  weapon  ? 

A.  A  spike  or  peg,  barbed,  that  it  may  retain  its 
hold,  is  fastened  loosely  to  a  pole;  and  either  the 
pole  or  some  other  piece  of  light  wood,  is  fastened 
to  the  peg  by  a  string  or  otherwise.  The  peg  is  struck 
into  the  turtle,  and  disengages  from  the  pole ;  but  the 
float  remains  and  at  once  impedes  the  progress  of  the 
turtle  and  prevents  it  from  sinking. 

Q.  Is  any  part  of  the  green  turtle  of  value,  except 
the  flesh  ? 

A.  No,  the  shell  is  of  little  use;  though  .Slian 
mentions  that  the  nations  of  the  east,  in  former  times, 
made  canoes  of  the  shields  of  turtles. 

Q.  Was  turtle  known  in  ancient  times  ? 

A.  Yes,  turtle  as  an  ardcle  of  luxury  for  the  tables 
of  the  great,  is  mentioned  as  part  of  the  ancient  com- 
merce of  India. 

Q.  Is  any  other  species  of  turtle  of  importance,  as 
an  article  of  commerce  ? 

A.  Yes,  the  hawksbill  turtle  is  even  more  lat^ely  an 
article  of  commerce  than  the  green  turtle.  The 
plates  of  the  shields  of  it,  form  the  welUknown  and 
beautiful  substance — **  tortoise-shell." 
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Q.  What  are  the  characters  of  that  species  ? 

A.  It  is  smaller  than  the  green  turtle,  more  elon-* 
gated,  the  head  smaller,  the  upper  mandible  project- 
ing forward  over  the  other,  and  covered,  so  that  the 
snout  and  gape  have  altogether  some  resemblance  to 
the  beak  of  a  hawk,  whence  the  common  Englifh 
name.  The  feet,  especially  the  fore  ones,  are  larger 
than  in  the  green  turtle :  and  it  is  altogether  a  more 
active  and  formidable  animaL  It  defends  itself  when 
attacked,  and  bites  with  great  force. 

Q.  Is  it  captured  in  the  same  manner  as  the  other  ? 

A.  No,  it  cannot  be  made  sure  of  by  turning,  be- 
cause the  greater  roundness  of  the  back,  length  of  the 
legs,  and  its  activity,  enables  it  to  recover  its  position; 
and  its  proneness  to  bite  is  such,  that  it  is  not  quite 
safe  to  go  near  it  while  alive. 

Q.  What  is  the  weight  of  the  hawksbill  turtle  ? 

A.  Very  seldom  more  than  300  pounds,  and  not 
often  so  much. 

Q.  What  is  the  form  of  the  shield  ? 

A.  It  is  a  little  heart*shaped,  being  rather  pointed 
behind,  and  having  a  sort  of  notch  at  the  neck.  The 
disc  or  valuable  part  consists  of  thirteen  plates,  which 
are  imbricated,  curvated,  and  partially  carinated ;  they 
are  of  firm  texture,  beautifully  clouded,  take  a  fine 
polish,  and  do  not  warp  with  heat,  or  split  as  readily 
as  bone. 

Q.  What  quantity  of  shell  may  be  in  one  specimen  ? 

A.  Six  or  eight  pounds  is  an  average  quantity. 

Q.  And  the  animal  is  killed  for  that  ? 

A.  In  general  it  is ;  but  the  Malays  of  the  Islands 
in  the  Indian  seas,  who  have  long  been  tortobe-shell 
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merchants,  are  laid  to  liave  a  method  of  detaching 
the  plates  from  the  animal  while  alive,  and  returning 
it  again  into  the  sea,  where  they  are  speedily  repro* 
duced. 

Q.  Of  what  seas  is  it  a  native? 

A.  Of  the  same  seas  as  the  green  turtle;  indeed, 
it  is  more  widely  diffused  and  more  plentifuL  Hawks* 
bill  turtle  are  got  in  great  numbers  near  the  Bri- 
tish settlement  of  Belise  in  Honduras;  but  the  most 
beautifully  coloured  is  said  to  cone  from  the  In- 
dian Seas. 

Q.  Has  tortoise-shell  been  long  used  ? 

A.  The  Romans  had  it  from  the  east  in  large  quan- 
tities, and  it  was  known  there  long  before  their  time. 

Q.  Is  the  shelUturtle  used  for  food  ? 

A.  The  eggs  are  very  good,  as  indeed  those  of  all 
the  turtles  are,  but  the  flesh  is  rank-tasted  and  not 
wholesome. 

Q*  What  are  ,the  peculiarities  of  the  loggerhead 
turtle  ? 

A  It  is  a  large  animal,  larger  even  than  the  green ; 
the  head  is  large,  the  mandibles  hard  and  strong,  the 
bite  very  powerful,  and  the  disposition  very  fierce. 

Q.  Of  what  seas  is  it  a  native  ? 

A.  Its  range  is  wider  than  that  of  any  of  the  other 
turtles,  as  it  is  by  no  means  unfrequent  in  the  Medi- 
terranean, especially  on  the  coasts  of  Sicily  and 
Sardinia.  It  is  more  abundant  however  in  the  tropi- 
cal seas,  and  has  been  met  with  sleeping  on  the  sur- 
face in  the  middle  of  the  Atlantic. 

Q*  On  what  does  it  feed  ? 

A.  It  feeds  a  good  deal  upon  shell-fish,  the  shells  of 
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which  it  can  easily  break  with  its  mandibles,  and  it 
also  feeds  upon  young  crocodiles. 

Q^  Has  it  a.strong  shell  ? 

A.  It  is  tough  and  not  easily  torn,  but  too  thin  for 
being  of  much  use  in  the  arts,  although  it  has  some- 
times  been  used  in  cabinet  work. 

Q.  Is  the  flesh  eatable  ? 

A.  It  has  not  the  same  tendency  to  produce  disease 
as  that  of  the  hliwksbill  turtle,  but  it  is  harsh  and  dis- 
agreeable, and  eaten  only  by  the  poorer  classes  of  the 
people.  When  in  good  condition  it  affords  a  consi- 
derable quantity  of  oil.     « 

2.  TOETOI^S. 

Q.  Are  the  tortoises  more  numerous  than  the 
turtles  ? 

A.  They  are;  and  they  vary  much  more  in  their 
sizes,  their  localities,  and  their  habits. 
.    Q.  What  are  the  general  characters  of  the  tor- 
toises ? 

*  A.  The  tortoises  are  in  general  much  smaller;  they 
are  better  walkers,  and  they  have  a  claw  upon  each 
toe,  whether  the  toes  be  enveloped  in  one  covering  or 
separate. 

Q.  How  many  species  are  there? 

A.  There  are  upwards  of  fifty. 

Q.  Do  they  inhebit  the  land  or  the  water  ? 

A  They  can  exist  in  either,  but  the  greater  number 
live  chiefly  in  the  water.  There  are  about  thirty-four 
water  species,  and  half  the  number  of  land  ones. 

.  Q.  Do  the  water  tortoises  inhabit  the  sea  ? 

A.  No;  they  are  inhabitants  of  fresh  water. 
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Q.  Have  they  all  horny  shelb  ? 

A.  The  majority  have,  but  there  are  some  th«t 
have  leathery  coverings  resembling  those  of  the  cori- 
aceous turtle  ? 

Q,  How  then  are  they  distinguished  firom  thai  ? 

A.  The  tortoises  are  not  found  in  the  sea;  they  are 
smaller  than  the  coriaceous  turtle,  and  they  have 
sharp  clawsy  while  the  feet  of  that  are  formed  like  fins. 
The  body  of  the  coriaceous  turtle  is  covered  with  a 
sh  11,  over  which  it  has  the  leathery  envelope :  that 
of  the  tortoise  has  the  shield  hard  in  the  middle  and 
soft  and  pliable  like  leather  towards  the  sides* 

Q.  Which  tortoise  is  it  that  has  a  covering  resem- 
bling that  of  the  leathery  turtle  ? 

A.  The  fierce  tortoise,  tetttuRno  ferox,  which  gets 
its  name  from  the  boldness  with  which  it  seizes  its* 
prey. 
.     Q.  Where  is  it  found  1> 

A.  Only  in  America,  and  there  chiefly  in  the  rivers 

and  fresh  water  lakes  of  Carolina  and  Florida,  where 

it  lurks  in  the  mud  or  among  the  aquatic  plants.    It 

.catches  its  prey,  which  consists  of  young  aligators  and 

•small  animals,  by  darting  out  its  long  neck  with  great 

rapidity,  and  when  it  b  assailed,  it  rises  on  its  hind 

feet  and  darts  forward,  and  if  it  takes  hold,  it  does  not 

quit  till  after  the  head  is  cut  off. 

Q.  Is  it  of  any  use? 

A,  Yes ;  its  flesh  is  not  inferior  either  in  flavour  or 
wholesomeness  to  that  of  the  green  turtle. 
Q.  Does  it  grow  to  any  considerable  size? 
A.  Not  qearly  to  the  same  size  as  the  turtles.    It  is 

E  2 


40  CATECHllM  OT  ZOOLOOT. 

seldom,  if  ever^  found  weighing  more  than  seventy 
pounds. 

Q   Are  any  fresh-water  tortoises  natives  of  Europe  ? 

A.  There  are  at  least  two»  the  yellow  tortoise,  tes-^ 
tudo  Jiava^  and  the  mud  tortoise,  testudo  lutaria. 

Q.  What  19  the  appearance  of  the  yellow  tortoise  ? 

A.  It  is  rather  small,  often  not  exceeding  eight 
inches  in  length.  It  is  oval,  rather  flattened,  and  of  a 
brown  colour,  with  yellow  dots  and  lines  radiated  on 
each  plate  of  the  shield. 

Q.  In  what  parts  of  Europe  is  it  found  ? 

A.  Chiefly  in  the  eastern  parts  of  the  continent, 
from  the  shores  of  the  Mediterranean  to  those  of  the 
Baltic.  In  France  it  is  very  rare,  and  it  is  not  found 
at  all  in  Britain.  It  lives  in  water  that  is  muddy,  and 
feeds  upon  insects,  larvse,  and  fishes* 

Q.  It  it  used  for  food  ? 

A.  It  is  sometimes  met  with  in  the  German  mar* 
kets,  and  the  eggs,  which  are  about  the  size  of  those  of 
a  pigeon,  may  be  eaten* 

Q.  What  are  the  characters  of  the  mud  tortoise  f 

A.  It  is  smaller  than  the  ydlow  tortoise,  of  a  black- 
iih  brown  colour,  the  tail  u  half  the  length  of  the 
shield,  and  as  the  animal  carries  it  straight  oat  when 
it  walks,  the  ancients  sometimes  called  it  the  water 
rat. 

Q.  In  which  parts  of  Europe  is  it  most  abundant  ? 

A.  In  the  southern  parts,  where  it  is  very  plentiful 
in  muddy  waters.  It  feeds  on  worms,  snails,  and  fish» 
and  is  often  very  destructive  in  fish-ponds,  not  only 
for  what  it  actually  kills,  but  for  what  it  bites  and 
maiigles, 
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Q.  Doe»  It  ever  visit  the  land? 

A.  Very  sddoQi,  except  for  the  purpose  of  deposit- 
ing its  eggs,  though  it  can  walk  much  better  on  land 
than  some  others  of  the  genus. 

Q.  Could  the  mud  tortoise  be  made  of  any  use  ? 

A.  It  might  keep  gardens  clear  of  snails  and  other 
vermin,  as  it  may  be  tamed,  or  at  any  rate  familiarized 
vtrithout  much  difficulty ;  but  it  could  not  be  kept  in 
any  place  in  which  there  was  not  a  pond  of  water. 

Q.  Is  there  any  thing  peculiar  in  the  young  of  the 
mud  tortoise  ? 

A.  When  they  first  appear  they  are  very  small,  not 
exceeding  an  inch  in  dimensions,  and  they  have  three 
prominent  ridges  on  the  back,  which  are  obliterated 
when  they  come  to  maturity. 

Q.  Are  any  of  the  land  tortoises  natives  of  Europe  ? 

A.  Yes ;  tettudina  *  Graoa^  the  Greek  tortoise,  or 
common  land  tortoise* 

Q.  Is  it  a  large  species  ? 

A*  No*  It  seldom  exceeds  ten  inches  in  length. 
It  is  oval ;  the  shield  is  very  convex,  and  it  is  broader 
behind  than  before.  It  is  a  native  of  the  warmer  parts 
of  Europe,  and  also  of  more  torrid  climates ;  but  it 
hybemates  both  in  its  warmer  localities  and  in  its 
colder ;  it  begins  its  annual  sepulture  in  October,  and 
digs  its  winter  habitation  to  the  depth  of  about  two 
feet.  In  doing  so  its  motions  are  very  slow,  but  they 
arer  very  incessant;  and  after  it  has  gone  to  some 
depth  the  earth  is  thrown  upon  its  back,  so  that  it 
«inks  the  better  part  in  absolute  concealment.  It 
makes  its  appearance  again  in  April. 

Q.  What  are  its  favourite  haunts  ? 
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A.  Dry  places,  but  shady,  audi  as  woods^ 

Q  When  are  the  young  produced. 

A.  The  eggs  are  deposited  in  the  ground,  about  the 
end  of  June ;  they  seldom  exceed  four  or  five ;  and 
the  young  make  their  appearance  in  September,  at 
which  time  they  are  not  larger  than  walnut-shells. 


CHAPTER.  IV* 

Saubjan  Reptiles. 

Q.  Abe  the  saurian  reptiles  very  numerous  ? 

A.  They  are  very  numerous,  and  they  differ  more 
in  their  sizes,  appearances,  and  habits,  than  any  other 
order  of  living  creatures. 

Q  What  are  their  common  characters  ? 
.  A.  They  have  the  same  heart,  circulation,  and 
breathing  as  the  chelonians ;  they  have  generally  four 
feet;  their  jaws  are  armed,  with  sdzing  teeth,  their 
toes  generally  have  claws;  they  have  tails,  more  or  less 
elongated :  they  are  covered  with  horny  scales,  though 
sometimes  these  are  so  small  that  they  resemble  mere 
points.  They  all  lay  eggs,  and  the  young,  when  they 
come  out  of  the  eggs,  have  the  same  form  that  th^ 
are  to  retain  for  life.  Generally  speaking,  they  are 
more  rapid  in  their  motions  than  the  chelonia,  and 
they  are  understood  to  be  shorter  lived. 

Q.  Of  what  parts  of  the  world  are  they  natives  ? 

A.  The  greater  number  are  found  only  in  the  warm 
,  countries,  but  there  are  a  few  small  species  that  are 
met  with  in  cold,  or  at  least,  in  temperate  regions. 

Q.  Do  they  inhabit  the  land  or  the  water  ? 
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A.  Some  inhabit  waters^  generally  fresh  w^ter^ 
others  are  met  with  only  in  dry  and  sunny  places^  and 
some  again  live  mostly  in  trees. 

Q.  Into  how  many  genera  are  they  dirided  ? 

A.  Into  about  sixteen  genera,  but  these  contain 
▼ery  many  species,  and  some  of  them  may  be  divided 
into  sub-genera. 

Q.  Which  is  the  first  genus  ? 

A.  That  which  includes  the  most  formidable  ani» 
mats,  is  the  genus  CaocooiLus,  which  contains  all  the 
animals  to  which  the  name  of  crocodile  is  given  in 
common  language. 

Q.  What  are  the  generic  characters  ? 

A.  The  head  is  very  broad  and  flat,  the  gape  wide, 
and  the  teeth  formidable,  but  the  tongue  is  small,  and 
adheres  to  the  under  jaw;  the  back  and  belly  are  co* 
vered  with  large  horny  plates,  the  tail  is  much  com* 
pressed,  or  flattened,  and  armed  on  the  upper  part 
with  two  rows  of  scales,  which  stand  up  like  the  teeth 
of  saws,  but  gradually  approach  each  other,  go  as  to 
form  only  one  at  the  tip  of  the  tail.  They  all  have 
four  strong  feet,  of  which  the  hinder  ones  are  more  or 
less  webbed,  and  have  claws  only  upon  three  of  the 
toes.  They  live  chiefly  in  the  water,  but  they  can  also 
live  and  walk  readily  upon  land.  The  stiff  articular 
tion  of  the  back-bone,  especially  the  neck  part,  renders 
it  difficult  for^them  to  turn. 

Q.  What  are  their  dimensions  ? 

A.  These  vary  with  the  species,  and  yet  more  with 
the  age  of  the  individuals.  The  length  is  from  four  or 
five  inches  in  the  young,  to  as  much  as  thirty  feet  in 
the  old. 

Q.  How  are  they  produced  ? 
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A.  From  eggs  that  have  hard  shells,  and  are  about 
the  size  of  those  of  a  goose.  The  female  crocodiles 
do  not,  as  is  the  case  with  many  of  the  reptiles,  wholly 
abandon  their  young :  they  watch,  at  least  partially,  the 
places  where  the  eggs  are  during  the  hatching,  and 
abo  tend  the  young  ones  for  a  little  time  after  they 
have  taken  to  the  water. 

Q.  What  are  the  sub-divisions,  or  sub-genera  of 
orocodiles  ? 

A,  They  are  crocodUet,  properly  so  called;  gamaU^ 
or  long-muzzled  crocodiles,  and  caimans,  or  blunt- 
nosed. 

Q.  What  are  the  characters  of  the  crocodile  pro- 
perly so  called  ? 

A.  The  muzzle  is  long  and  flat,  one  tooth  on  each 
«ide  of  the  under  jaw  locks  into  a  groove  in  the  upper 
one,  so  that  when  it  once  seizes  hold,  it  does  not  quit ; 
there  are  six  keeled  plates  on  the  neck,  and  the  ani- 
mal is  more  voracious  and  more  indiscriminate  in  its 
feeding,  than  any  other  of  the  genus.  The  eggs  are 
larger  than  those  of  any  of  tlie  others,  and  probably 
the  animal  itself  grows  to  a  larger  size. 

Q.  Where  is  it  found  ? 

A.  In  the  Nile,  and  the  other  great  rivers  of  Africa, 
<and  probably  also  in  India,  but  there  are  varieties,  if 
jxot  different  species.  It  lies  in  wait  for  animals  when 
they  come  to  drink,  drags  them  under  the  water,  and 
drowns  them,  but  is  understood  not  to  eat  them  till 
they  have  began  to  putrify. 

Q.  Are  all  the  stories  that  are  told  about  crocodiles 
worthy  of  belief? 

A.  The  crocodile  is  a  very  formidable  creature,  cer- 
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tainly,  but  there  are  fables  told  of  all  the  more  pow^ 
erful  and  voracious  animals. 

Q.  In  what  do  the  gavials  difier  from  the  croco- 
diles ? 

A.  The  chief  difference  is  in  the  muzzle^  which  it 
longer,  more  slender,  and  nearly  cylindrical. 

Q   Where  is  the  gavial  found  ? 

A.  The  best  known  species  is  found  in  the  large 
-and  muddy  rivers  of  India,  chiefly  in  the  Ganges.  It 
feeds  chiefly  upon  fish,  and  is  not  so  dangerous  to 
land  animals,  or  to  mbn,  as  the  crocodile«  There  is 
some  confusion  about  the  sub-genera  of  crocodiles,  as 
that  which  is  called  a  crocodile  by  one  naturalist,  is 
called  a  gavial,  or  a  caiman,  by  others. 

Q.  What  are  the  characters  of  the  caimans? 

A.  The  caimans,  which  are  also  called  alligators, 
have  the  snout  broad  and  flat,  and  the  fourth  tooth 
on  each  side  of  the  lower  jaw,  fits  into  a  hole  or 
cavity  in  the  upper;  thecarinated  plates  on  the  neck 
are  more  numerous,  but  smaller,  and  the  eggs  also  are 
much  smaller. 

Q.  Of  what  countries  is  the  caiman  a  native  ? 

A.  Chiefly  of  the  rivors  in  the  warm  parts  of  Ame* 
near 

Q.  What  is  the  second  genus  ? 

A.  Dracena,  the  dragon,  of  which  there  is  only  one 
species,  a  land  animal,  found  only  in  South  America, 
and  there  chiefly  in  Guiana.  The  body  has  something 
of  the  shape  of  the  crocodile,  but  it  is  much  more 
flexible,  and  the  length  never  exceeds  six  feet ;  the 
toes  are  long,  detached  from  each  other,  and  have 
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daws  equalJy  well  adapted  for  climbing  and  burrow- 
ing.   The  flesh  of  the  dragon  is  eaten. 

Q.  Has  the  dragon  any  of  those  formidable  qua- 
lities of  which  we  read  in  books  ? 

A*  It  has  not  any  of  them ;  but  is  rather  a  timid 
animal.    . 

Q.  On  what  does  it  feed  ? 

A*  On  the  insects  which  are  abundant  on  the  banks 
of  the  rivers  and  sides  of  the  marshes  in  South  Ame- 
rica 

Q.  Which  is  its  most  formidable  enemy  ? 

A.  The  caiman,  the  animal  that  it  most  nearly 
resembles  in  form. 

Q.  By  what  means  does  it  escape  from  that  fori- 
midable  enemy  ? 

A   By  climbing  the  nearest  tree. 
.    Q.  Is  there  any  thing  peculiar  about  the  teeth  of 
the  dragon  ? 

A.  They  are  rather  peculiar  for  the  class  to  which 
it  belongs ;  the  back  teeth  having  some  resemblance 
to  the  grinding  teeth  of  quadrupeds. 

Q.  What  is  the  third  genus  ? 
'  A.  J^oft^cM,  the  basilisk,  which  is  a  very  harmless 
creature,  a  native  of  the  woods  both  of  Asia  and  Ame- 
rica. A  curious  wing  like  ridge  upon  the  back  and 
tail  enables  it  to  leap  to  a  considerable  distance  from 
branch  to  branch.  In  this  it  is  probably  assisted  by 
the  inflation  of  the  throat,  and  the  erection  of  a  crest 
upon  the  head. 

Q.  Then  the  basilisk  of  naturalists  is  not  the  ba- 
silisk of  the  poets,  which  is  represented  as  being  so 
terrible  ? 
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A.  Certainly  not  The  poets  of  antiquity  are  very 
unsafe  guides  in  matters  of  natural  history. 

Q.  What  is  the  fourth  genus  ? 

A.  Tuphitmbig,  tuplnambes,  which  are  very  active 
cr^tures,  found  in  various  parts  of  the  world.  Jhey 
are  long  and  slender.  Some  live  on  land,  others  oc* 
QBsionally  in  the  water.  They  live  upon  small  ani- 
mals, and  sometimes  fruits,  and  destroy  a  number  of: 
the  eggs  of  crocodiles  and  caimans. 

Q.  Of  what  particular  countries  are  the  tupinambes 
natives  ? 

A.  They  are  abundant  in  South  America,  in  Egypt, 
and  in  the  East  Indies. 

Q.  Do  they  help  to  lessen  the  numbers  of  any  more 
formidable  reptiles  ? 

A.  They  destroy  the  eggs  of  the  crocodiles,  gavials, 
and  caimans,  and  are  in  turn  preyed  upon  by  even 
the  young  of  these  animals. 

Q.  What  appears  to  be  the  use  of  the  great  num-> 
bers  of  saurian  reptiles  in  the  warm  climates  ? 

A.  To  destroy  the  great  numbers  of  insects,  with 
which  those  countries  abound,  as  those  in  turn  d6^ 
those  putrid  substances  that  would  otherwise  poison 
the  air. 

Q  Is  there  any  regular  progress  in  this  destruc- 
tion ? 

A.  There  is;  the  insect  is  devoured  by  the  small 
reptile,  and  the  large  reptile  takes  the  small  one  into 
the  water  and  devours  it  there,  so  that  the  putrid 
substance  is  wholly  removed  from  the  land. 

Q.  What  is  the  fiflh. genus? 
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A.  Iguana^  guanad.  These  are,  after  the  croco- 
diles and  dragons,  the  largest  of  the  saurians.  Their 
form  is  far  from  handsome.  Along  the  back,  and 
great  part  of  the  tail,  there  is  a  ridge  of  prominent 
scales,  which  turn  backwards,  like  teeth,  and  the  same 
under  the  throat,  which  the  animal  can  swell  out  to  a 
very  great  size.  The  form  of  the  legs  is  very  clumsy, 
and  the  toes  are  of  great  length.  The  scales  with 
which  the  body  is  covered  are  very  smooth,  and  have 
a  fine  play  of  colours,  the  prevailing  one  being  a  warm 
brownish  green.  Its  bite  is  very  sharp,  but  it  is  a  very 
harmless,  and  even  valuable  animal.  It  can  be  easily 
domesticated,  and  its  flesh  is  esteemed  a  great  luxury, 
and  in  some  parts  of  tropical  America,  it  is  a  staple 
article  of  food. 

Q.  How  many  species  are  there  ? 

A.  There  are  three,  and  they  are  found  in  the 
eastern  continent,  as  well  as  in  the  western*  Thdr 
principal  food  is  insects. 

Q.  What  is  the  sixth  genus  ? 

A.  Draco,  the  flying  dragon,  of  which  there  are 
three  species;  one  beautifully  marked  with  blue,  grey, 
and  white ;  another  green,  and  a  third  brown. 

Q.  Have  they  any  of  the  formidable  characters  of 
the  dragons  of  which  we  read  ? 

A.  None  whatever.  They  are  very  harmless,  and 
in  colour,  at  least,  beautiful  little  creatures,  seldom 
more  than  eight  inches  long,  that  can  stretch  a  mem- 
brane like  a  fan  on  each  side  of  their  body,  and  thus 
project  themselves  to  the  distance  of  from  twenty  to 
thirty  yards.    They  are  found  in  all  the  warm  parts 


of  the  World,  ^ticially  in  the  Asiatic  isles.  They  live 
upon  insects,  and  their  other  habits  very  much  resem- 
ble those  of  the  flying  squirrels. 

Q.  But  are  not  formidable  dragons  sometimes  ex« 
hibited  ? 

A.  Yes«  but  they  are  always  dead.  Impostors  often 
manufacture  dragons,  in  the  same  way  as  they  ma- 
nufacture mermaids,  by  uniting  parts  of  different  ani- 
mals. 

Q.  What  is  the  seventh  genus  ? 

A.  Agama,  agamas,  of  which  there  are  at  least 
twenty-five  species.  They  are  of  various  forms  and 
colours,  and  found  in  all  the  hot  countries.  They  are 
generally  covered  with  small  four  cornered  scales. 
Some  of  them  have  the  tails  prehensile. 

Q.  Are  the  agamas  numerous  ? 

A.  They  are,  twenty^^ve  distinct  species  are  known, 
and  there  are  five  distinct  sulniivisions. 

Q.  What  are  these  ? 

A.  They  are  agamas  proper,  lizard  agamas,  pre- 
hensile agamas,  flat-^led  agamas,  and  orbicular 
agamas. 

Q.  What  are  the  characters  of  the  agamas  proper  f 

A.  They  have  the  tails  cylindrical,  and  the  power 
of  swelling  their  throats  to  a  very  great  extent.  Their 
prevailing  colours  are  green,  blue,  and  red ;  they  are 
more  slender  in  the  body  than  the  others,  and  they 
are  without  tubercles. 

Q.  What  are  the  characters  of  the  lizard  agamas  ? 

A.  They  have  plates  on  the  head,  and  pores  under 
the  thighs.  Only  one  species  is  known,  a  native  of 
Surinam,  beautifully  marbled  of  a  variety  of  colours. 
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Q  What  are  the  charactere  of  the  fn-ehensile 
agamas  ? 

A.  The  most  remarkable  one  is,  the  power  of  layings 
bold  with  their  tails.  There  is  but  one  species,  and 
in  it  the  tail  is  not  nearly  so  long  as  some  of  the  tail» 
that  are  not  capable  of  laying  hold. 

Q.  How  does  a  prehensile  tail  lay  hold  ? 

A.  It  coils  round  like  the  tendril  of  a  pea  or  a 
grape-vine,  only  the  animal  can  coil  and  uncoil  it  at 
pleasure. 

Q-  What  is  the  character  of  the  ilat*tailed  agamas  ? 

A.  The  flat  tail  is  their  only  peculiar  character. 
Some  of  them  are  jet  black. 

Q.  What  is  the  character  of  the  orbicular  ones  ? 

A.  They  haye  the  body  roundish  and  flat,  and 
spotted  with  tubercles. 

Q.  What  is  the  eighth  genus  ? 

A.  StelUo,  stellios,  of  which  there  ar&  several  species, 
found  only  in  the  very  hottest  parts  of  Africa  and 
America.  They  have  some  resemblance  to  toads. 
During  the  day  they  hide  themselves  in  the  chinks  of 
old  buildings,  and  under  stones.  They  feed  upon  in« 
sects. 

Q.  What  is  the  ninth  genus  ? 

A.  It  is  a  very  singular  one,  Chameleo,  the  cameleon^ 

Q.  What  is  there  singular  in  the  cameleon  ? 

A.  Its  form  is  singular ;  it  can  look  two  ways  at 
once ;  the  insects  upon  which  it  .feeds  are  so  roinute> 
and  the  motion  of  its  tongue  in  drawing  them  into  its 
mouth  is  so  rapid,  that  it  has  been  supposed  to  live 
ppon  air.  ? 
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•    Q.  Is  there  not  also  something  singular  in  its  co- 
lours  ? 

A.  Yes :  its  colours  change,  but  that  is  not  wholly 
confined  to  the  cameleon,  though  more  conspicuous  in 
it  than  in  any  other  animal.  In  all  the  saurians  that 
have  the  power  of  dilating  the  skin  of  the  belly  very 
much  when  they  breathe,  that  changes  their  colour. 

•  Q*  What  are  the  colours  of  the  cameleon  ? 

A.  Various  shades  of  green  and  yellow,  which 
vary  from  a  tint  that  seems  nearly  blue  or  black, 
to  one  which  appears  almost^  but  never  altogether 
white* 

<    Q.  By  what  substances  are  the  changing  colours  of 
the  cameleons  produced  ? 

A.  The  common  way  of  explaining  it,  is  from  the 
colour  of  the  blood,  the  colour  of  the  skin,  and  the 
alternate  thickening  and  thinning  of  the  latter. 
-.    Q.  What  are  the  colours  ? 

A.  The  colour  of  the  blood  is  violet  blue,  and  that 
of  the  skin  bright  yellow,  but  so  thin  and  approaching 
to  transparency,  that  the  colour  of  the  blood  is  seen 
through  it,  and  combining  with  the  yellow  of  the 
skin  forms  a  green,  which  is  the  deeper  the  more  itse 
skin  is  stretched,  and  fades  into  yellow,  whitish,  and 
^even  brown,  when  the  skin  shrinks. 

•  Q.  Then  is  the  colour  deepest  when  the  animal  is 
most  vigorous  ?  * 

A.  Of  course  it  is ;  for  when  the  animal  is  languid 
^nd  the  blood  drawn  inward  from  the  surface,  nothing 
ijs.seeQ  but  the  yellow  skin,  to  which  the  parts  beneath 
give  a  whitbh  or  brownish  tint«. 
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Q.  But  doet  not  the  cameleon  become  of  the  same 
colour  as  the  object  on  which  it  is  laid  ? 

A.  As  the  natural  colour  is  contiaually  shifting 
from  shade  to  shade,  of  green  and  yellow,  as  it 
breathes  and  its  blood  circulates,  some  shade  of  it  has 
a  very  great  chance  of  resembling  that  of  any  greeo 
or  yellow  substance  on  which  the  creature  may  be 
placed;  but  nothing  could  change  it  to  white  or 
#carlet. 

Q^  Where  are  cameleons  found  ? 

A.  Principally  in  Africa.  They  are  small  and  feeble 
creatures,  the  body  of  the  largest  is  not  more  than  a 
foot  long,  and  the  tail,  which  is  prehensile,  about  as 
much. 

Q.  What  is  the  tenth  genus  ? 

A.  Gecko,  geckos.  There  are  a  good  many  spedet 
of  geckos^  and  they  are  found  in  colder  latitudes  than 
most  of  the  order,  some  of  them  being  found  in  the 
south  of  £urope. 

Q.  What  is  the  appearance  of  the  geckos  f 

A.  They  are  not  so  unhandsome  in  their  appear* 
ance  as  some  of  the  others,  but  they  are  offensive  in 
their  habits. 

Q.  Is  there  any  thing  peculiar  in  their  feet? 

A.  They  frequent  houses,  and  by  means  of  the 
suckers  upon  their  feet,  they  can  run  with  their  bocks 
undermost. 

Q.  Is  there  any  thing  ofieiislve  about  them  ? 
.    A.  An  acrid  liquor   is  secreted   from  their  feet, 
which   injures  any  substance  over  which  they  may 
pass,  and  stings  the  skin  like  nettles. 
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Q.  What  is  the  eleventh  genus  ? 

A.  Anolig,  anoles,  which  are  found  in  the  dry  and 
Mrarm  parts  of  America.  In  their  general  appearance 
they  resemble  the  geckos,  but  their  feet  are  not  con- 
structed in  the  same  manner.  They  are  small,  but 
active,  and  the  males  often  fight  with  great  boldness. 

Q.  What  is  the  twelfth  genus? 

A.  ZrActfT^a,  lizards;  which  are  the  most  numerous, 
the  most  handsome  in  their  forms,  and  the  most  widely 
diffused  of  the  order.  The  upper  part  of  the  body  is 
covered  with  small  round,  or  six-sided  scales,  the 
under  with  small  square  plates,  the  tongue  is  forked 
and  projectile,  the  tail  is  quite  cylindrical,  and  has  no 
crest  on  the  upper  side,  and  all  the  feet  have  five  toes, 
armed  with  small  crooked  claws. 

Q.  What  are  their  habits? 

A.  They  are  all  perfectly  innocent  and  lively. 
Their  food  is  insects,  and  also  vegetable  substances ; 
some  live  in  ponds  and  marshes,  some  in  woods,  among 
grass,  and  others  about  houses. 

Q.  Are  they  subdivided  into  many  sections  ? 
.    A«  There  are  seven  sub  genera. 
1 .  American  lizards,  which  have  no  collar  of  scales 

about  the  neck.   Their  prevailing  colours  are  black, 

blue,  and  white. 
•S,  Green  lizards,  which  have  a  scaly  collar,  and  are 

mostly  green. 
j«  Ribbon  lizards,  which  have  longitudinal  white  lines 
'     on  the  body. 
4.  Spotted,  5.  grey,  6,  dragon  lizards,  and  7  striated 

lizards,  which  have  scaly  folds  in  the  neck. 

Q.  Are  the  American  lizards  numerous  ? 
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A,  There  are  six  tpeciet. 

Q.  How  many  are  there  of  the  green  Iheards? 

A.  There  are  aght  species :  they  are  found  in  many 
parts  of  the  world. 

Q.  How  many  are  there  of  the  ribbon  lizards  ? 

A.  Seven  species. 

Q.  And  of  the  spotted  ? 

A.  Two  species;  the  one  found  in  the  south  of 
France,  and  the  other  in  Spain. 

Q.  How  many  are  there  of  the  grey? 

A.  Seven  species. 

Q.  What  is  the  distinguishing  character  of  the 
dragon  lizards? 

A.  They  have  scaly  folds  on  the  neck.  There  are 
three  species  of  them. 

Q.  Are  there  many  of  the  striated  ? 

A.  There  u  only  one  species,  it  is  grey  and  brown, 
with  the  scales  on  the  back  keeled. 

Q.  Which  is  the  thirteenth  genus  ? 

A.  Tachydromutf  swift  runners.  They  have  the 
body,  the  tail,  and  especially  the  neck,  much  more 
slender  in  proportion  to  the  length  than  the  lizards. 
They  are  found  in  dry  places,  and  run  very  £ut. 

Q>  Which  is  the  fourteenth  genus  ? 

A.  Scincus,  scinks,  of  which  there  are  many  spe- 
cies,  natives  of  the  hot  countries,  where  they  lie  in 
numbers,  basking  in  the  sun.  The  ruins  and  rocks  in 
the  eastern  desarts  are  quite  covered  by  them,  and 
when  disturbed,  they  bury  themselves  in  the  sand  in 
an  instant. 

Q.  What  is  the  fifteenth  genus  ? 

A.  CAalcides,Yfhich  differ  from  the  efls  chiefly  in  the 


arrangement  of  their  scales^  which  are  placed  in  ringi, 
and  not  imbricated  like  the  scales  of  the  efts. 

BaiTisu  Sauria. 

Q.  Are  there  many  reptiles  of  this  order  natives  of 
Britain  ? 

A.  Only  one  species  has  been  perfectly  ascertained, 
the  nimble  lizard  (Lacerta  agilisj;  it  grows  to  the 
length  of  about  six  inches,  has  the  tongue  forked,  and 
teeth  in  both  jaws  and  palate.  There  are  black  bands 
on  the  back,  and  the  tidi  has  sharp  scales  formed  into 
rings ;  the  tail  is  brittle,  but  grows  again  if  broken  oC 
The  skin  is  often  cast,  and  as  the  colours  vary  with 
the  age  of  the  skin,  that  may  be  one  reason  why  the 
animal  has  been  described  as  a  different  species.  It  is 
foiind  only  in  warm  sandy  places ;  it  hybernates,  and 
generally  lays  eggs,  though  sometimes  the  young  are 
brought  forth  alive.  It  feeds  upon  live  insects  and 
worms,  is  a  perfectly  harmless  creature,  and  may  be 
tamed. 

The  naturalists  mention  some  of  the  British  lizards, 
especially  the  green  one,  but  the  statements  have  not 
been  verified  by  very  recent  observations. 


CHAPTER   V. 
Ophidian  Reptiles. 

Q.  What  is  the  most  general  character  of  thia 
order  ? 

A.  Being  without  feet,  or  having  mere  rudiments  of 
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them  under  the  cuticle,  hardly  developed,  and  quite 
unfit  for  walking. 

Q.  Are  they  very  numerous  ? 
A.  In  the  warmer  parts  of  the  world,  they  are»  and 
some  of  them  are  very  formidable  from  their  size  and 
strength,  and  others  from  their  venom  or  poison. 

Q.  What  is  the  most  general  division  of  serpents  ? 

A.  Into  those  which  have  the  scales  of  the  back 
and  belly  similar,  and  those  that  have  them  dif- 
ferent. 

Q.  What  further  division  is  there  of  them  that  have 
the  scales  similar  above  and  below  ? 

A.  Those  which  have  a  third  eyelid,  and  those 
which  have  not ;  and  they  farther  make  about  seven 
distinct  genera. 

Q.  Are  there  any  further  differences  among  those 
that  have  a  third  eyelid  ? 

A.  There  are.  Some  of  them  have  partially  the 
skeleton  of  quadrupeds,  and  others  have  not. 

Q.  What  portion  of  that  skeleton  have  they  ? 

A.  They  have  rudiments  of  shoulder-bones,  collar- 
bones, breast-bones,  and  haunch  bones. 

Q.  How  many  genera  have  these  characters  ? 

A.  Two :  opMiaurtUy  the  lizard- snake ;  and  anguis, 
the  snake. 

Q.  What  are  the  characters  of  the  ophisaurus? 

A.  The  tail  b  longer  than  the  body ;  there  are 
teeth  in  the  jaws  and  also  in  the  palate  ;  and  the  ani- 
mal is  so  brittle,  that  it  is  cometimes  called  the  gluss- 
shake. 

Q.  Is  it  venomous  ? 
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A.  No  snake  that  has  the  scales  on  the  back  and 
belly  the  same,  is  venomous. 

Q.  In  what  country  is  it  found  ? 

A.  In  the  southern  provinces  of  North  Amenca* 
It  is  of  a  greenish  brown»  marked  with  black  on  the 
back,  and  is  quite  inoffensive. 

Q.  What  are  the  characters  of  the  genus  anguis  ? 

A.  They  are  without  teeth  on  the  palate,  and  are 

quite  harmless.    They  live  in  holes  near  woods,  and 

among  rubbLihy  and  subsist  upon  mice,  frogs,  and 

beetles.    The  most  common  is  the  blind- worm,  angmt 

fragilis,  which,  like  the  former,  is  brittle. 

Q.  Is  there  any  species  with  a  third  eyelid,  which 
is  destitute  of  the  resemblance  in  the  skeleton  to  that 
of  quadrupeds  ? 

A.  There  is  an  Indian  genus,  acouiat,  the  skin  of 
one  species  of  which  is  mottled  like  that  of  a  Guinea- 
fowl.  It  is  sometimes  called  the  javelin-snake«  It  is 
quite  harmless* 

Q.  What  are  the  genera  that  have  the  scales  the 
same  on  the  back  and  belly,  but  want  the  third  eye- 
Ud? 

A.  There  are  reckoned  four  of  them,  three  of 
which  are  covered  with  scales,  and  one  with  furrowed 
tubercles.    They  are,  with  scales — 

1.  4mphi$bapna,  The  one  which  originally  got  the 
name,  is  found  in  India :  it  has  the  scales  imbricated, 
and  moves  with  either  end  first.  There  are  Ameri- 
can species  which  differ  a  Httlet 

2.  7^A/op«,  blind  snake,  has  the  scales  small,  the  tongue 
long  and  forked,  the  body  long,  and  the  tail  rather 
short.     Native  of  the  West  Indies  and  America. 
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^.  Tortrh,  has  three  large  scales  on  the  head,  wai  the 

scales  on  the  belly  a  little  enlarged.     Native  of 

America. 

With  tubercles—* 

1.  Acrochorduiy  has  the  Mrhole  body  covered  by 
scaly  knobs.  It  is  found  in  Java.  It  brings  forth  its 
young  alive. 

Q.  What  did  you  mention  as  the  second  grand  di- 
vision of  serpents  ? 

A.  Those  which  have  the  scales  on  the  belly  difier- 
•ent  from  those  on  the  upper  part  of  the  body. 

Q   Does  this  admit  of  any  subdivision  ? 

A.  Yesy  it  admits  of  the  very  important  sub-division 
of  those  which  have  no  poison-fangs,  and  those  which 
have. 

Q.  How  many  genera  are  without  poison-fangs  ? 

A.  They  are  variously. divided  ;  but  they  may,  per- 
haps, be  all  reduced  to  these  four  :~^ 
1.  Erpeton,  which   have  two  soft   prominences    on 

the  snout  covered  with  scales ;  large  plates  on  the 
'    head,  and  those  on  the  under  part  of  the  tail  ra- 
ther small. 
2:  Boa,  which  are  without  the  prominences  on  the 

snout,  and  have  a  hook  on  each  side  of  the  vent. 

Some  of  them  grow  to  a  very  large  size. 

3,  Coluber,  or  Python,  with  two  rows  of  plates  on  the 
under  side  of  the  tail,  and  hooks  like  the  h6a. 
Sometimes  larger  than  even  the  boa. 

4.  iSTdr/rir^  without  the  hooks,  but  with  the  two  rows 
of  plates. 

Q   And  none  of  these  are  poisonous  ? 

A.  No ;  but  many  of  them  arc  sufficiently  danger* 
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oUSy  without  poison,  from  their  formidable  teeth,  of 
which  they  have-seyeral  rows;  the  vast  extent  of 
their  gape  and  swallow,  which  can  take  in  an  animal 
many  tiroes  thicker  than  themselves;  and  the  vast 
muscular  power  of  their  folds. 

Q«  Which  are  the  most  formidable  ? 

A.  The  boa  is  the  genus  of  which  the  most  numer« 
pus  tales  are  told ;  but  it  is  probable  that  the  larger 
colubers  and  it,  may  have  sometimes  been  mistaken  for 
each  other. 

Q.  What  is  the  size  of  the  boa  ? 

A.  It  has  been  actually  seen  upwards  of  twenty 
feet  in  length,  and  mentioned  as  of  double  those  dimen- 
sions ;  and  it  is  able  to  crush  in  its  folds  the  bones  of 
a  buffalo  or  a  tiger.  It  also  swims  with  great  celerity, 
and  is  as  formidable  in  the  water  as  on  the  land. 
When  in  a  state  of  want  and  excitement,  it  is  too 
formidable,  and  loo  rapid  in  its  motions,  to  be  at- 
tacked ;  but  when  gorged  by  swallowing  a  large  ani^ 
mal,  it  is  inactive,  and  can  be  killed  without  much 
difficulty. 

Q.  Are  the  poisonous  serpents  very  numerous  ? 

A.  There  are  nearly  twenty  genera  furnished  with 
poison  fangSy  and  more  or  less  dangerous  in  their 
bite;  but  the  roost  deadly  are  chiefly  confined  to 
warm  countries;. and  it  does  not  appear  that  they 
attack  man,  or  the  larger  quadrupeds,  unless  they  are 
irritated.  Indeed,  as  none  of  them  are  very  large,  it 
is  not  to  be  supposed  that  they  would  instinctively  at«- 
tack  any  animal  too  large  for  being  swallowed. 

Q.  Which  are  some  of  the  most  formidable  ? 
»   A.  The*  caudisona,  or  rattle-snake,  of  which  there 
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are  two  species  that  differ  from  each  other  chiefly  in 
the  markings,  and  which,  when  full-grown,  attain  the 
length  of  six  feet ;  they  are  the  most  formidable  of  the 
American  ones.  They  live  on  birds  and  small 
quadrupeds;  but  when  they  are  irritated,  they  bite 
human  beings,  and  their  bite  is  often  fatal  in  a  few  mi- 
nutes. 

Q.  Why  are  they  called  caudUona,  or  rattlesnake  ? 

A.  From  an  apparatus  on  the  tail,  consisting  of  a 
number  of  homy  cups  loosely  joined  together,  by 
shaking  which  they  make  a  rattling  noise, 

Q.  Are  both  the  species  natives  of  North  Ame- 
rica ? 

A*  No :  the  horrida,  which  has  dark  coloured  bands 
across,  is  a  native  of  North  America,  and  the  duritsa, 
which  has  four-cornered  spots  of  the  same  colour^ 
is  a  native  of  the  northern  parts  of  South  America* 

Q.  Are  there  any  other  poisonous  serpents  in  Ame** 
rica  ? 

A.  The  IVigonocepbaR,  or  triangular-headed  ser-- 
pents,  are  nearly  as  poisonous  as  those  that  have  been 
mentioned.  One  is  the  brown  viper  of  Carolina ; 
another  the  yellow,  and  a  third  the  loxenged  ser- 
pent of  the  West  India  Islands.  They  attain  the 
length  of  six  or  seven  feet,  and  their  venom  is  very 
deadly.  They  frequent  the  sugar-plantations,  and  live 
upon  the  small  quadrupeds  that  infest  these ;  but  when 
they  are  disturbed,  their  bite  is  often  fatal  to  the  la- 
bourers. 

Q.  Are  there  any  venomous  serpents  in  the  East 
Indies  ? 

A.  No  very  hot  country  is  without  poisonous  ser* 
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pents.  The  genus  Naia^  which  hare  the  power  of 
erecting  a  crest,  when  irritated,  by  inflating  the  cuticle 
of  the  head,  are  probably  the  most  venomous;  and  the 
cobra  di  capeila,  or  spectade-snake,  which  has  a 
dark  marking  on  the  inflated  head,  something  like  a 
pair  of  spectacles,  is  probably  the  most  deadly  of  the 
genus. 

Q.  Are  there  any  poisonous  serpents  natives  of 
£urope  ? 

A.  The  most  poisonous  of  the  European  species 
are  usually  called  vipen;  and  they  are,  generally 
speaking,  dangerous  only  in  the  warmer  countries ;  but 
there  is  one,  the  tetpic  of  Sweden,  the  bite  of  which 
18  said  to  be  often  fatal  even  in  that  cold  country*  It 
is  a  small  reddish  species. 

BaiTiSH  OraioiA. 

Q«  Are  there  many  serpents  natives  of  Britain  ? 

A.  Only  three  or  four  species,  thoi^h  there  appear 
to  be  some  varieties. 

Q.  To  what  genera  do  they  belong  ? 

A«  One  to  the  genus  anguis  ;  one,  or  probably  two, 
to  the  genus  natrix ;  and  one,  of  which  there  seem  to 
be  some  varieties,  to  the  genus  vipera, 

Q.  Which  is  the  anguit? 

A.  The  common  blind-worm,  which  has  no  fangs, 
and  no  teeth  on  the  palate,  and  the  eyes  very  small, 
whence  the  common  name.  It  does  not  exceed  a  foot 
in  length,  of  which  the  tail  occupies  one  half.  The 
upper  part  of  the  body  is  greyish,  with  two  dark  brown 
lines  along  the  back,  and  one  from  each  eye,  and  the 
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general  colour  below  is  brown.  The  tail  is  blunt,  and 
the  body  nearly  of  the  same  thickness  throughout. 
It  is  by  no  means  uncommon  in  holes  among  trees,  and 
under  hedges  and  rubbish.  It  lives  upon  worms,  frogs, 
and  mice,  brings  forth  its  young  alive,  becomes  torpid 
in  the  winter,  and  is  perfectly  harmless,  though  in 
some  parts  of  England  it  has  got  a  bad  name,  pro- 
bably from  the  viper  having  been  mistaken  for  it. 
The  blind-worm  is  so  brittle  that  it  may  be  divided 
by  the  stroke  of  a  switch. 

Q.  Which  is  the  species  of  natrix  f 
A.  The  common  ringed  snake,  natrix  torquata.   It 
is  common  in  the  south  part  of  the  island,  but  com- 
paratively rare  in  the  north. 

Q.  What  sort  of  places  does  it  inhabit  ? 
A.  Marshy  places,  and  it   occasionally  takes  the 
water,  so  that  in  some  parts  of  the  country  it  is  called 
the  water-snake. 
Q.  What  is  it  like  ? 

A,  It  grows  to  the  length  of  three  or  four  feet,  is  of 
dusky  brown  above,  with  two  lines  of  black  spots  run- 
ning the  whole  length,  and  erased  by  others  of  the 
same  colour.  The  belly  is  mottled  with  black,  blueish, 
and  white,  and  there  is  a  spot  of  yellow,  and  another 
triangular  one  of  black  upon  each  side  of  the  neck. 
Its  food  is  the  same  as  that  of  the  blind-worm;  it 
hybemates,  and  is  oviparous,  the  number  of  eggs 
being  about  18  or  20.  It  is  gentle  in  its  manners,  and 
easily  tamed. 

One  is  mentioned  as  having  been  met  with  in  the 
south  of  Scotland,  of  a  much  paler  colour,  and  with 
the  scales  much  more  smooth  and  simple  on  the  back. 
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It  was  only  about  five  inches  long,  but  the  species  is 
not  known,  if  it  be  not  a  variety  of  the  common  one. 

Q.  Which  is  the  species  of  vipera  ? 

A.  The  common  viper,  {vipera  communis,)  which 
has  no  plates  on  the  head  like  the  harmless  snake, 
and  is  destitute  of  common  teeth,  but  has  poison  fangs. 

Q.  What  are  the  appearances  of  the  viper  ? 

A.  The  colour  is  not  much  to  be  depended  on,  as 
they  are  mentioned  as  yellow,  black,  blue-bellied,  and 
red,  all  moat  probably  varieties  of  our  species.  The 
want  of  teeth  in  the  jaws,  the  smallness  of  the  neck 
and  gape,  the  greater  number  of  scales  on  the  belly, 
and  the  smaller  number  on  the  tail,  with  the  absence 
of  the  horny  plates  on  the  head,  easily  distinguish  the 
viper. 

Q.  What  is  the  most  common  colour  of  the  viper  ? 

A  Above  it  is  of  a  dirty  yellow,  with  a  row  of  four- 
sided  spots  running  into  each  other  down  the  back,  and 
a  row  of  three-cornered  ones  on  each  side ;  these  are 
black;  and  the  portion  between  the  eyes,  and  two 
spots  on  thecrown  are  also  black.  The  belly  is  dusky 
with  a  blueish  tinge. 

The  black  YipGr  has  the  black  more  abundant  above; 
the  blue  has  more  brown  above,  and  more  blue  on  the 
belly ;  and  it  is  possible  that  the  red,  which  is  met 
with  only  in  the  south  of  England,  may  be  the  aspic 
of  Sweden. 

The  great  varieties  of  colour  and  marking  that  take 
place  among  the  comparatively  few  species  of  serpents 
that  are  found  in  Britain,  render  some  caution  neces- 
sary in  admitting  many  of  the  foreign  species  that  have 
been  founded  upon  single  specimens. 

o  2 


64  CATICHISM  or  200L06Y. 

CHAPTER  VI. 
Batrachian  Reptiles. 

Q.  What  are  the  dbtiaguishing  characters  of  that 
order? 

A.  Their  skint  are  naked,  or  only  covered  with 
tubercles i  their  bones  are  soft;  they  have  all  tails  in 
some  stage  of  their  existences  though  many  have  none 
in  their  full  grown  state.  All  of  them  can  swim,  and 
some  leap,  while  others  crawl. 

Q.  What  13  the  most  general  division  of  the  order? 

A.  Into  those  that  have  tails  in  their  full-grown 
state,  and  those  that  have  none. 

Q.  How  many  genera  have  no  tails  ? 

A.  Three,  hyUs^  tree  frogs;  rana^  frogs;  and  In^, 
toads* 

Q.  How  many  genera  are  there  with  tails  ? 

A.  Four.  Sakmumdrai  salamanders;  tritan,  or  efts, 
proteut,  and  siren;  the  last  two  rather  obscurely 
known. 

Q.  What  are  the  principal  characters  of  the  tre^ 
frogs? 

A.  As  their  name  imports,  they  live  during  the 
summer  in  trees ;  but  they  hybernate  in  the  midst  of 
lakes  and  rivers ;  and  their  eggs  or  spawn  are  depo- 
sited in  water  in  the  spring. 

Q.  What  is  their  appearance? 

A,  Their  colours  are  various,  and  sometimes  very 
bright ;  but  the  body  is  compressed  and  long ;  there 
are  four  toes  on  each  of  the  fore- feet,  and  five  on  each 
of  the  hinder.    The  toes  are  without  claws ;  but  they 
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have  tubercles^  by  means  of  which  substances  may  be 
l^d  hold  of. 

Q.  Are  there  many  species  ? 

A.  There  are  about  thirty.  The  greater  number  of 
which  are  natives  of  America ;  but  some  of  them  are 
common  in  France  and  Italy,  They  make  a  loud 
croaking  in  the  trees. 

Q.  Upon  what  do  they  feed? 

A.  Chiefly  upon  insects^  which  they  capture  in  the 
trees. 

Q.  Do  they  all  pass  through  the  tadpole  state  ? 

A.  All  of  which  the  habits  have  been  observed 
do,  and  there  is  little  doubt  as  to  the  others. 

Q.  Are  the  common  frogs  as  numerous  as  the  tree 
frogs  ? 

A.  In  individuals  they  are  more  generally  distri- 
buted ;  but  there  are  not  so  many  species. 

Q.  What  are  their  general  characters  ? 

A.  The  body  is  thick ;  the  hind  feet  always  larger 
than  the  body,  and  webbed  between  the  toes;  they 
cannot  walk  or  climb ;  but  they  can  leap  and  swim. 
They  inhabit  moist  and  marshy  places,  where  they  de- 
posit their  eggs;  and  when  the  young,  or  tadpoles,  first 
make  their  appearance,  they  have  oval  bodies  and 
finny  tsuls;  but  when  their  legs  begin  to  grow,  the  tails 
are  gradually  absorbed. 

Q.  Do  not  they  migrate  from  one  place  to  another  ? 

A.  They  often  do  in  great  flocks;  and  as  they  gene- 
rally march  when  the  ground  is  moist  after  rain,  that 
gave  rise  to  the  old  fable  of  frogs  dropping  from  the 
clouds. 

G3 
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Q.  What  is  the  term  of  their  liveg  ? 

A.  Th.yare  understood  to  live  five  years  befbre 
they  come  to  maturity^  and  live  ten  or  fifteen  after- 
wards. 

Q.  Can  they  be  tamed  ? 

A»  Yes;  they  can  be  made  so  fiimiliar  as  to  eat  out 
of  the  hand. 

Q.  Is  not  one  species  of  frog  used  as  food  ? 

A.  Yes;  one  that  is  green,  with  black  spots,  whitish 
below,  and  with  three  yellow  lines  down  the  back. 

Q.  Is  there  not  one  species  remarkable  for  the  loud- 
ness of  its  croaking  ? 

A.  Yes ;  the  bull-frog,  a  large  green  species,''which 
is  very  plentiful  in  the  marshes  and  rivers  of  North 
America. 

Q.  Is  there  not  a  curious  species  in  South  America  ? 

A.  Yes;  the  Surinam  frog,  or  Jackie  ^rafta  jparo- 
doxica).  The  tadpole  is  of  great  size,  as  much  as 
eight  inches  in  length,  and  has  much  the  appearance 
of  a  fish ;  but  in  the  course  of  about  six  wedks  it  di* 
minishes  to  half  the  size  and  becomes  a  frog. 

Q.  Do  the  common  frogs  become  less  when  they 
change  from  tadpoles  ? 

A.  They  do ;  but  the  difference  is  not  so  remark* 
able  as  in  the  case  of  the  Surinam  frog. 

Q*  What  are  the  characters  of  the  toads  ? 

A.  They  have  the  body  thick,  short,  and  broad ;  the 
head  of  the  same  character;  the  legs  better  adapted 
for  walking  than  for  leaping;  end  the  toes  pointed 
and  without  nails. 

Q.  What  is  the  appearance  of  their  skins  ? 
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A.  They  are  warty,  and  capable  of  being  inflated. 

Q.  What  sort  of  eyes  have  they  ? 

A.  Large  eyes,  with  the  pupil  opening  Tertically. 

Q.  Do  toads  spit  venom  ? 

A.  They  do  not;  but  when  they  are  irritated  or  in 
danger,  their  skins  become  covered  with  a  corrosive 
liquor. 

Q.  On  what  do  toads  feed  ? 

A.  On  worms  and  insects;  and  large  birds  and 
snakes  feed  on  them. 

Q.  Are  they  eatable  ? 

A.  Some  of  the  species  are  said  to  be  as  much  so 
as  frogs. 

Q.  Are  the  toads  numerous  ?  . 

A.  There  about  thirty-two  species. 

Q.  Are  any  of  them  handsome  ? 

A.  None  of  them  are  handsome  in  shape;  but  some 
are  beautifully  coloured. 

Q.  You  mentioned  the  salamander  as  one  of  the 
tailed  batracbia :  is  that  the  animal  that  lives  in  the 
fire? 

A.  There  is  no  animal  that  lives  in  the  fire.  The  old 
story  of  the  salamander  is  a  fiible;  and  the  animal  to 
which  naturalists  ^ve  that  name,  is  fonder  of  water, 
though  it  lives  on  the  banks. 

Q.  What  is  the  form  of  the  salamanders  ? 

A.  They  are  long  both  in  the  body  and  the  tail,  and 
thus  have  some  external  resemblance  to  thesauria; 
but  their  internal  structure  ranges  them  with  the 
frogs. 
Q.  Are  there  many  of  them  ? 
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A.  About  fourteen  species,  six,  at  least,  of  which 
are  natives  of  the  south  of  Europe. 

Q.  What  are  the  characters  of  the  triton  or  eft  ? 

A.  In  shape  they  bear  some  resemblance  to  the 
lizards,  and  have  been  classed  with  them ;  but  they 
have  more  natural  relation  to  the  batrachia. 

Q.  What  is  proteus  ? 

A.  A  very  singular  animal,  found  in  some  of  the 
rivers  on  the  continent.     It  is  about  a  foot  long  and 
an  inch  broad,  of  a  red  colour,  has  four  feet,  and  the 
tail  ending  in  a  sort  of  fin. 
♦     Q.  Why  is  it  called  proteus  ? 

A.  Because  when  put  in  spirits  of  wine,  it  changes 
to  a  white  colour. 

Q.  Are  there  more  species  than  one  ? 

A.  There  is  a  water  animal  in  Mexico  that  seems 
hearly  allied  to  the  proteus  of  the  European  rivers. 

Q.  What  is  siren  ? 

A.  An  eel-shaped  animal  found  in  the  waters  of 
America,  which  has  some  of  the  appearances  of  a  fish, 
but  really  belongs  to  the  batrachia. 

Q.  Has  it  four  feet? 

A.  No,  it  has  only  two.  It  grows  to  the  length  of 
three  feet,  or  more, 

British  Batrachia. 

Q.  Are  there  many  batrachia  found  in  Britain  ? 
A.  There  are  two  sjpecies  of  frog,  two  species  of 
toad,  and  three  species  of  eft. 
Q.  Which  are  the  frogs  ? 
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A.  There  are  two  of  them  :-* 

1.  The  common  frog,  found  in  all  places,  and— 

2.  The  edible  frog,  rather  rare. 
Q.  Are  they  both  harmlesa  ? 
A.  Both  perfectly  so. 

Q.  Which  are  the  toads  ? 
A.  1.  The  common  toad,  which  e^ery  body  knows. 
2.  The  yellow  toad,  or  natter-jack«  which  is  rare.    It 

is  met  with  on  Putney«heath. 

A.  Are  they  harmless  ? 

A.  Perfectly  so.  The  common  toad  is  one  of  the 
most  useful  little  animals  about  a  garden,  in  clearing 
it  of  vermin,  and  it  hurts  nobody  and  nothing. 

Q.  Are  there  any  instances  of  toads  being  tamed  ? 

A.  There  ha?e  been  several  instances  in  which  they 
have  come  at  the  call  of  persons,  and  played  some 
tricks. 

Q.  Have  they  not  sometimes  been  found  shut  up  in 
solid  substances  ? 

A.  They  have  been  found  in  wood,  and  in  holes  of 
stones,  where  they  must  not  only  have  lived  for  some 
time»  but  even  grown  considerably,  as  the  opening  by 
which  they  had  found  admission  had  become  too 
small  for  allowing  them  to  escape. 

Q.  But  how  could  they  obtain  food  in  those 
places  ? 

A.  That  is  not  so  easily  explained.  But,  as  the 
quantity  of  food  that  animals  need  depends  upon  the 
waste  of  their  bodies  by  breathings  by  the  circulation 
of  the  blood,  and  by  action,  and  as  those  operations  in 
the  toad,  are  slow  at  any  rate,  and  nearly  suspended 
for  half  the  year,  it  is  not  unlikely  that,  in  the  places 
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that  have  been  men  tioned^  very  little  food  would  be 
necessary. 

Q.  Are  they  long-lived  animals  then  ? 

A.  They  are  very  long-lived.  Indeed,  it  is  supposed 
that  all  the  reptiles  are  much  longer  lived  than  the 
warm-blooded  animals. 

Q.  Is  there  any  truth  in  the  common  story  of  there 
being  a  precious  stone  in  the  head  of  the  toad  ? 

A.  Not  the  least.  There  is  no  precious  stone 
founl  in  the  head  of  any  animal. 

Q.  Why,  then,  are  such  stories  invented  ? 

A.  It  is  not  easy  to  say.  The  habits  of  toads  ren- 
der it  not  very  easy  to  be  acquainted  with  their  natu- 
ral history ;  their  appearance  is  ugly  in  the  opinion  of 
most  people;  and  taking  these  two  circumstances, 
together  with  the  reputed  poisonous  nature  of  the 
toad,  superstition  has  contrived  to  tell  many  things 
of  it  which  are  not  true. 

Q.  Why  should  the  toad  have  been  accounted 
venomous? 

Q.  Probably  from  the  simple  fact  of  its  being  able 
to  blow  up  or  dilate  its  skin,  as  one  means  of  defence 
against  its  enemies. 

Q.  With  what  is  the  skin  dilated  ? 

A.  With  air,  and  not  with  any  fluid  which  is  hurtful, 
though  in  some  species  the  dilatation  of  the  skin  forces 
an  acrid  liquor  from  the  pores. 

Q.  Which  are  the  efts  ? 

A.  The  warty  eft  and  the  water  eft,  which  are  both 
inhabitants  of  the  water ;  and  the  brown  or  common 
eft,  which  is  an  inhabitant  of  the  land. 

Q.  What  is  the  size  of  the  warty  eft 
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A.  About  six  or  seYen  inches  in  length.  It  is  brown- 
ish black  on  the  back,  and  orange  below,  and  covered 
with  warts. 

Q.  Where  does  it  inhabit  ? 

A.  Ponds  and  marshes ;  but  it  is  sometime  found 
out  of  the  water. 

Q.  What  is  the  water-eft  like  ? 

A.  It  is  not  much  more  than  half  the  length  of 
.the  other ;  has  the  back  greenish  brown^  and  the  skin 
soft  and  eraooth. 

Q.  Are  these  common  ? 

A.  They  are  both  very  common.  The  warty  one 
in  fens  and  marshes,  and  the  smooth  one  in  stagnant 
ponds. 

Q.  Are  they  harmless  ? 

A.  There  are  no  accounts  of  harm  done  by  either 
of  them. 

Q.  Where  is  the  common  eft  found  ?  ' 

A.  Among  rubbish,  sometimes  in  cellars. 

Q.  Has  it  not  been  found  in  the  winter  ? 

A.  It  has  not;  and  therefore  it  should  probably  be 
classed  with  the  lizards:  but,  although  it  be  very 
common,  its  natural  history  is  very  imperfectly  known. 
It  is  said  to  be  ofHnnvtparouf,  and  to  undergo  no  change 
or  metamorphosis.  If  that  be  the  case,  it  should 
clearly  be  classed  with  the  sauria, 

Q.  Do  not  these  animals  get  another  name  besides 
that  of  efts  ? 

A.  Yes,  they  are  as,  frequently  called  newts;  and 
the  common  eft  or  newt  is  sometimes  called  the  brown 
lizard. 

Q.  Is  it  harmless  ? 
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A.  Even  that  is  doubtfuL  There  are  some  accounts 
of  ill*  conditioned  sores  upon  the  fingers  afier  handling 
an  eft ;  but  it  is  not  proved  that  the  eft  was  the  cause* 

Q.  Then  how  many  British  reptiles  are  really  poi- 
sonous ? 

A.  The  only  one  that  is  distinctly  ascertained  to  be 
so  is  the  viper. 

Q.  Is  there  any  truth  in  the  tales  which  are  some- 
times told  of  insects  creeping  into  the  mouths  of  per- 
sons when  asleep,  in  places  which  they  frequent? 

A.  There  is  no  truth  whatever  in  them;  and  if 
there  were,  the  animak  could  not  live  there.  In  ho 
reptile  is  ther^  any  danger,  except  from  the  bite,  or 
the  discharge  of  an  acrid  liquor  from  the  skin. 

Q.  Is  there,  then,  any  caution  necessary  in  the  na- 
tural history  of  British  reptiles  ? 

A.  The  greatest ;  for  the  subject  is  very  little 
known,  and  has  been  very  much  misrepresented. 
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CATECHISM  OF  ZOOLOGY. 


PART  V. 


ENTOMOLOGY,  or  INSECTS. 


INTAODUCTIOM. 

Q.  What  is  meant  by  Entomology  ?* 

A.  The  Natural  History  of  Insects. 

Q.  What  do  you  mean  by  inseets  ? 

A.  That  class  of  anntdose  animals,  that,  in  their 
perfect  state,  ha?e  air  tubes  for  breathing,  six  legs,  the 
head  and  thorax  distinct,  and  two  antentus,  or  feelers. 

Q.  What  do  you  mean  by  atmidote  animals? 

A.  Those  animals  that  have  their  bodies  marked 
or  divided  into  segments  crosswise,  as  if  they  were 
made  up  of  rings  of  greater  or  smaller  thickness,  all 
united  together. 

Q.  Are  there  more  classes  than  one  of  the  animals 

—       -  ■  ■  .  _    , 

•  Ektomolooy,  from  the  Greek  EvTo/tx*,  "  an  insect," 
and  Xoyo;.  EvTOjuuK  and  insectum,  though  the  one  is 
derived  from  the  other,  have  precisely  the  same  meaning — 
that  which  is  cut  into,  or  notched ;  and  therefore,  Entomo' 
logffy  literally,  means  the  knowledge  of  that  which  is 
notched,  or  partially  divided  into  segments. 
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that  have  their  bodies  thus  divided  or  marked  into 

rings  or  segments  ? 
A.  Yes,  there  are  five  classes ;  but  the  more  modern 

and  accurate  naturalists  restrict  the  term  insects  to 

one  of  these  classes,  as  the  members  of  which  it  is 

composed  are    sufficiently  numerous,   curious,    and 

marked  in  their  characters,  for  requiring  a  particular 

history. 

Q.  Mention  the  names  of  'the  other  classes,  and 

point  out  in  what  they  differ  from  insects  properly  so 

called. 
A.  They  are : 

1  •  Crustacea,  which  have  gills  for  respiration,  and  legs 
for  motion  either  in  the  water  or  out  of  it,  but 
never  any  wings.  They  are  covered  with  crusts, 
which  vary  in  their  texture,  from  a  flexible  mem- 
brane to  a  hardness  approaching  to  shell,  and  get- 
ting that  name  in  common  language. 

2.  Araehmdei  (spider  tribe).  They  have  air  tubes,  not 
gills,  for  breathing ;  they  have  six  legs,  or  eight,  they 
have  the  head  and  thorax  united,  and  they  have  no 
antennae  or  feelers  on  the  head. 

3.  Myriapoda  (many  feet),  having  some  of  the  charac- 
ters of  the  Crustacea,  but  differing  from  them  in 
not  having  gills.  They  have  always  more  than 
eight  legs. 

4.  Vermet  (worms).  They  are  destitute  of  feet  and  an- 
tenna?, and  breathe  by  air  tubes. 

Q.  Are  insects  considered,  in  this  limited  view  of 
them,  a  numerous  race  of  animals? 

A.  Their  numbers,  both  in  species  and  in  indivi- 
duals, are  very  great,  all  parts  of  the  world  teem  with 
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them.  They  are  probably  more  numerous  than  any 
otber  class  of  animated  beings;  and  as  they  are, 
generally  speaking,  endowed  with  great  activity  and 
strength  in  proportion  to  their  size,  it  is  by  no  means 
improbable  that  they  perform  the  greatest  portion  of 
animal  labour. 

Q.  That  which  they  perform  individually  is  not 
very  great  ? 

A.  It  is  not,  considered  in  itself,  but  when  we  com- 
pare that  which  many  insects  can  do,  with  their  own 
bulk,  we  find  that  it  is  far.  greater  in  proportion, 
than  what  is  done  by  horses,  elephants,  or  lions. 
While  the  flight  of  the  swallow  or  the  eagle  is  nothing 
in  comparison  with  that  of  some  of  them. 

Q.  Are  there  many  inducements  to  the  study  of 
insects  besides  their  great  numbers  ? 

A.  It  is  not  possible  even  for  imagination  to  pic- 
ture or  invent  a  wish  that  may  be  not  gratified 
merely,  but  altogether  surpassed,  in  the  study  of  in- 
sects. Their  forms  are  the  most  varied,  and  at  the 
same  time  the  most  curious,  that  can  be  imagined ; 
their  colours  are  the  most  splendid;  their  actions  are 
the  most  lively,  and  many  of  their  performances  are 
the  most  ingenious  and  absolutely  surprising  that  man 
can  meet  with— the  very  perfection  of  his  art,  after 
all  the  science  by  which  it  is  directed,  is  nothing  to 
many  of  the  instinctive  performances  of  insects — to 
those  performances  which  they  accomplish  even  in 
the  dark,  and  with  neither  an  instructor  to  direct,  or  a 
tool  to  assist  them. 

Q.  What  then  prevents  insects  from  being  so  much 

b2 
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Studied  and  admired  as  some  other  classes  of  animated 
beings? 

.  A.  One  cause  is,  no  doubt,  their  diminutiye  size. 
With  the  rude  and  uncultivated,  mere  magnitude  is  a 
source  of  wonder  and  admiration,  and  in  that  respect 
insects  fall  far  behind  many  other  animals  that  they 
far  outstrip  in  elegance  of  form  and  beauty  of  colours, 
activity  in  movements,  and  ingenuity  in  action. 

Q.  And  has  this  prejudice  in  favour  of  mere  bulk 
many  pernicious  effects  ? 

A.  There  is  nothing  that  has  more  mischievous  in- 
fluence than  mere  size.  When  the  very  illiterate 
speak  of  any  thing  of  which  they  do  not  know  the 
origin,  the  parties  to  whom  they  are  most  apt  to  attri- 
bute it  .are  giants,  men  of  more  than  ordinary  size, 
without  any  reference  to  their  superior  skill  or  know- 
ledge. 

Q.  Is  there  any  further  intellectual  advantage  in 
/the  study  of  the  small  things  of  the  creation  ? 

A.  There  is.  When  we  find  equal  or  superior  me- 
chanism to  that  which  we  find  not  only  in  the  most 
ingenious  structures  which  man  can  fabricate,  but  to 
that  which  we  meet  with  in  what  we  are  accustomed 
to  call  the  larger  and  more  perfect  animals,  in  a  little 
thing  whose  whole  volume  is  but  as  a  fraction  of  a 
grain  of  sand,  we  cannot  fail  in  being  struck  with  ad- 
miration, not  of  the  degree  merely,  but  of  the  kind  of 
that  wisdom  and  power  which  are  developed  in  the 
works  of  creation,  which,  in  the  emphatic  language  of 
Holy  Writ,  hath  as  it  were,  ''  chosen  the  weak  things 
of  the  world  to  confound  the  things  that  are  strong.*^ 
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Q.  Are  there  any  uses  of  the  study  of  insects  ? 

A.  It  is  not  possible  to  study  any  part  of  nature 
without  finding  many  useful  things  in  it,  and  in  a  por- 
tion which  is  so- large,  and  so  generally  diffused  as  in- 
sects, the  uses  must  be  corresponding. 

Q.  And  are  the  insects  themselves  of  much  use  ? 

A.  Their  uses  in  the  economy  of  nature  are,  of 
course,  in  proportion  to  their  numbers,  and  we  are  in- 
debted to  them  for  some  of  the  finest  and  roost  valu- 
able substances  used  in  the  arts. 

Q.  Can  you  mention  any  of  their  natural  uses  ? 

A.  Insects  are  the  grand  scavengers  of  nature— the 
principal  agents  in  keeping  the  world  clean. 

Q.  How  does  that  appear  ? 

A.  Whenever  any  substance  begins  to  putrify,  and 
would,  by  the  vapours  that  it  gives  out,  render  the  air 
tainted  and  unwholesome  for  the  larger  animals,  in- 
sects crowd  to  it  in  vast  numbers,  and  either  consume 
it  themselves,  or  deposit  their  eggs  in  it,  which  are 
speedily  hatched,  and  it  is  soon  consumed  by  the 
young  ones. 

Q.  Do  they  answer  any  other  purpose  in  this  way, 
than  the  mere  consuming  of  that  which  is  disagree- 
able? 

A.  The  subject  has  not  been  studied  with  that  at- 
tention which  it  deseryes,  but  we  have  every  reason 
to  conclude  that  insects  contribute  not  a  little  to  the 
fertility  of  the  soil,  and  thus  to  the  growth  of  plants, 
the  nourishment  of  the  larger  animals,  and  the  wealth 
and  comfort  of  man. 

Q.  How  can  that  be  ? 

A.  There  is  nothing  more  clear  and  simple.    Ever* 
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one  who  is  in  the  least  acquainted  with  agriculture  or 
gardening,  knows  that  animal  and  vegetable  sub- 
stances in  a  putrifying  state,  if  they  are  not  directly  the 
food  of  plants,  are  the  means  by  which  planto  grow, 
and  land,  which  in  its  natural  state  produces  nothing 
that  is  useful,  or  even  nothing  at  all,  is  made  to  pas- 
ture herds  and  yield  crops. 

Q.  That  is  all  very  true,  but  what  have  the  insects 
to  do  with  it? 

A.  They  perform  two  very  important  operations : 
they  hasten  the  process  of  decomposition,  and  they 
prevent  those  parts  which,  from  their  active  nature, 
are  the  most  valuable,  from  being  scattered  to  the 
winds. 

Q.  How  do  they  hasten  the  decomposition  ? 

A.  They,  or  the  produce  of  the  eggs  which  they 
deposit,  drill  the  substance  into  holes,  or  reduce  it 
to  powder,  and  thus  they  not  only  decompose  it 
themselves,  but  expose  it  more  freely  to  the  action 
of  the  air  and  the  water. 

Q.  And  how  do  they  prevent  it  from  being  wasted? 

A.  The  juices  are  the  parts  on  which  they  live,  and 
if  they  were  not  consumed  by  them,  they  would  be 
converted  into  gases  or  airs,  and  scattered  through 
the  atmosphere.  Wherever  there  is  fertile  ground 
there  are  insects,  and  where  no  insects  are,  the  ground 
is  invariably  barren,  without  plant  or  animal. 

Q.  But  are  not  insects  often  very  destructive,  the 
locusts  in  many  countries,  and  various  sorts  of  cater- 
pillars in  all  countries,  destroy  the  labours  of  the  hus- 
bandman, and  even  the  entire  verdure  and  herbage 
of  the  country  ? 
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A.  Locusts  do  occasionally  commit  terrible  ravages 
in  some  countries,  but  even  there  it  is  doubtful 
whether  they  appear  more  in  the  character  of  de^ 
stroyers  or  of  benefactors.  The  locusts  are  whole- 
some and  nourishing  food  to  the  people,  and  that 
which  they  consume  is  not,  or  only  partially  so. 

Q.  And  do  the  people  eat  locusts  ? 

A.  They  do,  and  have  done  so  in  some  countries 
from  the  earliest  records  of  history.  The  ancients 
mention  the  Acridophagi,*  or  locust  eaters,  as  a  par* 
ticnlar  nation,  who  had  their  distinguishing  name  from 
that  very  circumstance. 

Q.  Is  that  not  one  of  the  fables  of  ancient  history  ? 

A.  The  fable  is  all  the  other  way.  The  name  of 
the  locust  has  been  associated  with  famine  and  pesti- 
lence by  poetic  writers.  All  the  accounts  and  the 
popular  feeling  respecting  it,  are  revolting  in  the  ex- 
treme, but  there  are  still  many  places  of  the  world 
where  the  locust  establishes  its  claim  to  that  benedic- 
tion which  the  Almighty  pronounced  on  all  that  he 
had  made. 

Q  Are  there  any  modem  nations  that  live  upon 
these  insects  ? 

A.  The  inhabitants  of  Syria  and  Arabia,  and  of 
many  of  the  regions  bordering  upon  the  great  African 
desart,  not  only  occasionally  live  upon  locusts,  but 
find  them  their  most  savoury  and  delicious  viands. 
They  are  publicly  sold  in  the  markets,  and  upon  some 
occasions  made  into  bread. 

•  Acridophagi — ftom  the  Oreek  Axp»^,  a  locust,  and 
f ttyn,  I  eat.  See  Diodorus  Sicdlus,  lib.  xxiv,  cap.  3.  Hf«- 
selwist^s  Travels,  passim. 
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Q.  How  do  they  taste  ? 

A.  The  taste  of  them  is  very  similar  to  that  of 
shell  fish,  and  there  is  no  doubt  that  many  of  the  in- 
sects that  are  found  in  other  countries  would  prove 
wholesome  and  excellent  food,  were  it  not  that 
people  have  prejudices  against  them. 

Q.  What  reason  have  we  for  thinking  so  ? 

A.  The  quadrumana  that  do  not  in  general  live 
upon  animal  food,  are  fond  of  insects,  and  eat  them 
in  preference  to  any  thing  else.  Many  small  quadru- 
peds, very  many  of  the  reptiles,  many  birds  and  fishes 
live  upon  insects,  and  not  a  fe\v  have  their  feeding  ap- 
paratus so  constructed  aa  that  they  can  live  upon 
nothing  else. 

Q.  Then  insects  are  an  essential  part  of  the  crea* 
tion? 

A.  They  are  so  essential  a  part,  that  without  them 
It  does  not  appear  that  the  general  economy  of  Na- 
ture could  be  carried  on. 

Q-  But  the  insects  that  eat  the  leaves  and  buds  of 
our  flowers  and  fruit-trees,  cannot  be  useful  ? 

A.  They  whose  plants  and  trees  they  injure,  natu- 
rally enough  suppose  that  they  are  not,  just  in  the 
same  manner  that  a  traveller  does  not  easily  see  the 
use  of  the  rain  which  drenches  him  to  the  skin ;  but 
the  feelings  of  the  human  beings  that  may  happen  to 
be  interested,  have  nothing  to  do  with  general  useful- 
ness in  nature,  and  very  often  not  much  with  parti- 
cular usefulness  to  themselves. 

Q.  What  usefulness  can  there  possibly  be  in  eating 
the  leaves  and  blossoms  of  fruit-trees  ? 

A.  Though  we  cannot  point  out  the  u^s,  we  arc 
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not  warranted  in  concluding  that  they  do  not  exist. 
Gardeners  find  that  the  whole  crop  upon  their  trees 
18  not  only  better  in  quality,  but  more  abundant,  when 
they  thin  both  the  leaves  and  the  blossoms,  and  that 
is  at  least  a  reasonable  ground  for  supposing  that  the 
thinnings  effected  by  insects  may  have  similar  and 
even  more  extended  uses. 

Q.  What  conclusion  might  be  drawn  from  that  ? 

A.  A  most  important  one,  were  we  wise  enough  to 
attend  to  it — namely,  that  in  every  pursuit  and  occu- 
pation of  life  in  which  we  can  engage,  the  knowledge 
of  nature,  not  in  partial  portions,  or  in  those  that 
strike  the  fancy  and  arrest  the  attention,  but  in  all  the 
varied  forms  that  exist,  and  in  all  their  modes  of  exis- 
tence and  their  connection,  is  so  absolutely  necessary, 
that  if  we  have  it  not,  the  harm  that  we  may  do,  even 
with  the  very  best  intentions,  may  greatly  exceed  the 
good. 

Q.  But  are  there  any  direct  uses  of  insects  ? 

A.  Yes.  We  are  indebted  to  an  insect  for  the  very 
ink  with  which  we  write,  and  without  the  labour  of 
that  insect  we  could  obtain  no  substance  that,  at  so 
small  cost,  and  with  so  little  labour  on  our  part, 
would  answer  the  purpose. 

Q.  Is  not  that  somewhat  singular. 

A.  Not  more  singular  than  true.  Ink,  and  indeed 
many  black  dyes,  are  formed  of  iron  precipitated  by 
gallic  acid*'  and  tannin ;  and  this  acid  and  tannin  are 
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no  where  found  in  so  conyenient  a  quantity  or  propor- 
tion, as  in  certain  preparations  by  insects. 

Q   What  are  those  preparations  called? 

A.  They  are  called  galls,  and  as  they  are  formed  on 
oak-trees  they  are  called  oak-galls. 

Q.  By  what  are  they  formed  ? 

A.  They  are  formed  by  different  species  of  cymps, 
which  are  small  flies  very  much  divided  at  the  middle, 
and  all  deposit  their  eggs  in  substances  that  are  fitted 
for  the  support  of  their  young  when  they  are  hatched. 
This  fly  has  a  crooked  instrument  with  which  she 
can  puncture  the  leaves  and  other  parts  of  plants,  and 
lodge  her  eggs  under  the  epidermis. 

Q.  Where,  of  course,  they  remain  till  they  are 
hatched  ? 

A.  in  general  they  do ;  but  that  is  not  the  most 
remarkable  part  of  the  matter.  Small  as  the  fly  is, 
and  minute  as  is  the  puncture  which  she  makes,  and 
the  egg  which  she  deposits,  the  puncture  and  the  egg 
have  the  effect  of  causing  a  ball  of  matter  of  the  size 
of  a  nut  or  larger,  to  grow  upon  the  place.  This  ball 
of  matter  is  what  is  called  the  gaU.  It  gets  that  name 
from  its  bitter  and  astringent  taste,  and  it  contains 
more  of  the  principle  that  combines  with  the  oxides 
of  metals,  and  forms  a  blacker  dye  than  could  be  ob- 
tained from  a  much  larger  quantity  of  oak  leaves,  or 
oak-timber. 

Q.  And  are  those  galls  found  in  large  quantities  ? 

A.  In  quantities  so  large  that  they  form  an  impor- 
tant article  of  commerce,  and  are  used  in  dying,  ink- 
making,  medicine,  and  for  many  other  purposes. 
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Q.  Are  they  produced  in  England  ? 

A.  Galls  are  produced  in  England,  upon  oaks,  wil- 
lows, and  other  trees,  but  those  which  are  of  the 
greatest  value,  and  chiefly  used  in  the  arts,  are 
brought  from  the  countries  immediately  to  the  east 
and  north-east  of  the  Mediterranean. 

Q.  Are  there- any  other  uses  of  insects? 

A.  They  also  furnish  the  finest  red  dyes,  which  are 
the  insects  themselves  ia  substance,  and  not  any  gall 
or  excrescence  which  they  form  upon  plants* 

Q.  Do  not  the  insects  which  furnish  these  colours 
inhabit  plants  ? 

A.  They  do.  One  of  them  inhabits  the  twigs  of  a 
kind  of  oak  which  grows  on  the  shores  of  the  Medi- 
terranean, and  the  other  the  cactus,  a  prickly,  leafless 
plant  which  grows  in  the  temperate  parts  of  America. 
The  former  is  called  kermet,  the  latter  cochineal.  The 
insects  that  form  both  are  small,  and  belong  to  the 
same  genus  as  the  "  lady-birds"  that  are  so  commoti  in 
this  country. 

Q  And  a  e  there  any  uses  of  insects  besides  food 
and  dyes  ? 

A.  To  insects  we  are  wholly  indebted  ibr  silh,  at 
once  the  strongest,  lightest,  and  most  beautiful  article 
that  is  used  in  clothing,  the  preparation  of  which 
gives  employment  to  many  thousands  of  people,  and 
the  machinery  by  which  it  is  prepared  is  ^mong  the 
finest  specimens  of  mechanical  invention. 

Q.  You  mean  silk,  I  presume  ? 

A.  Yes.  All  the  silk  that  is  used,  and  the  quantity 
is  very  great,  is  first  spun  by  the  caterpillar  of  a  moth. 
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called  the  silk-wonn,  as  a   temporary  clothing  for 
itself. 

Q.  Are  there  any  further  uses? 

A.  There  are  many  still  behind.  The  honey  of  the 
bee  is  well  known  to  ^ery  body,  and  to  those  cot- 
tagers that  have  sense  enough  to  attend  to  their  culti- 
vation, bees  are  a  source  of  great  profit.  Bees  are  also 
the  grand  collectors  of  wax,  which  is  used  for  so 
many  purposes  in  the  arts. 

Q.  You  do  not  mean  sealing-wax  ? 

A.  That  is  not  the  wax  to  which  I  alluded,  but  for 
the  best  qualities  of  the  best  sort  of  sealing-wax,  we 
are  also  indebted  to  insects. 

Q.  To  what  insect  ? 

A.  To  the  cocctu  lacca,  which  inhabits  trees  in  India 
and  some  of  the  adjoining  countries,  and  builds  little 
combs  or  cells  for  its  eggs  and  young,  of  the  substance 
which  is  cal'ed  lac,  and  which  forms  the  basis  of  seal- 
ing-wax, and  is  an  ingredient  in  some  of  the  best  and 
most  durable  varnishes. 

Q.  Considering  the  great  number  of  insects  that 
there  are,  are  not.  these  but  few  uses  ? 

A.  The  uses  to  which  human  skill  and  industry 
have  applied  insects,  are  certainly  but  few,  as  com- 
pared with  the  number  and  variety  of  the  animals; 
but  the  fault  appears  to  be  in  man,  and  not  in  the  in- 
secte.  The  uses  that  have  been  found  out  are  muck 
more  important  than,  from  the  smallness  of  the  ani- 
mals, one  would  have  been  led  to  suppose ;  and  there 
is  little  doubt  that  observation  will  lead  to  further 
useful  applications. 
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Q.  What  is  there  to  be  studied  in  the  natural  his- 
tory of  insects  ? 

A.  First,  their  general  structure  and  habits,  and  then 
the  classification,  as  in  the  case  of  every  other  descrifH 
tion  of  animals, 

PaAT   I. — FOAMATION  AMD  UaBITS  OF  InBECTS. 

Sect.  I. — Structure  op  Insects. 

Q.  Is  there  any  remarkable  difference  between  the 
structure  of  insects,  and  that  of  vertebrated  animals  ? 

A.  They  differ  from  these  in  having  no  bones  inter* 
Dally,  but  being  supported  wholly  by  the  skin. 

Q.  Of  what  IS  the  skin  of  insects  formed  ? 

A.  Of  a  substance  resembling  horn  in  its  composi- 
tion, but  which  is  thick  or  thin,  hard  or  soft,  accord- 
ing to  the  species. 

Q.  Is  it  never  hard,  like  bone  ? 

A.  It  is  in  many  instances  harder  than  any  bone,  if 
perhaps  we  except  the  enamel  of  teeth ;  but  it  is  con- 
sidered as  being,  even  in  these  cases,  wholly  made  up 
of  animal  matter,  and  not  containing  any  salts  of 
lime. 

Q.  With  what  appendages  is  the  covering  of  insects 
furnished  ? 

A.  With  various  appendages,  from  spines  that  are 
so  large  and  hard  as  to  be  capable  of  inflicting  severe 
wounds,  to  hairs  of  so  much  minuteness  as  not  to  be 
visible  without  the  aid  of  glasses.  The  spines,  bristles, 
and  hairs  of  insects  do  not  merely  grow  in  the  skin,  as 
is  the  case  in  the  mammalia — they  are  parts  of  the 
skin  itself,  and  therefore  not  liable  to  be  rubbed  off. 
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« 

Q.  Are  not  parts  of  the  coTerings  of  some  insects 
very  easily  rubbed  o%  or  destroyed  ? 

A.  Yes ;  but  the  parts  which  are  so  delicate  are 
scales,  or,  sometimes,  from  their  form,  they  might  be 
called  feathers.  In  the  wings  of  moths,  these  are  very 
beautiful  when  magnified,  though  to  the  naked  eye  they 
appear  to  be  only  a  very  fine  powder. 

Q.  You  mentioned  that  insects  derive  their  name 
from  being  "  cut  into,  or  notched" — is  that  very  ap- 
parent ? 

A.  Yes ;  the  body  is  always  made  up  of  four  pieces, 
or  rings;  but  the  distinction  between  the  second 
and  the  third  is  not  always  so  conspicuous  as  the 
others. 

Q.  What  names  are  given  to  these  rings  or  divi- 
sions ? 

A.  The  first  one  is  the  head;  the  second,  the  tho- 
rax; and  the  third,  the  breast ;  and  the  fourth,  the 
abdonten.  The  thorax  and  breast  form  the  trunk; 
and  sometimes  the  one,  sometimes  the  other,  is 
largest. 

Q.  And  (he  external  covering  of  these  rings 
or  divisions  forms,  as  it  were,  the  skeleton  of  the  in- 
sect? 

A.  It  does.  All  the  muscles  by  which  the  different 
parts  are  moved,  are  inserted  at  their  extremities, 
immediately  in  th«  skin,  and  without  any  tendons. 

Q.  And  how  are  the  different  rings  united  to- 
gether ? 

A.  When  they  -are  hard,  the  skin  at  the  points  of 
linion  is  sofler,  and  allows  o^  various  degrees  of  mo- 
tion, in  which  state  it  is  called  ligament.    These  liga- 
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men tous  junctions  are  often,  as  may  be  seen  in  ants, 
and  especially  in  wasps,  very  slender  as  compared  with 
the  rings  which  they  unite. 

Q.  What  does  the  head  present  externally  ? 

A.  The  organs  of  the  senses,  and  the  mouth  with  its 
accompanying  organs. 

Q.  What  part  does  the  thorax  occupy  ? 

A.  Immediately  behind  the  head,  and  has  the  fore- 
1^,  or  first  pair  of  legs,  united  to  it  on  the  under 
side.  It  often  has  a  horny  keeled  sternum  between 
those  legs,  and  also  a  horny  shield  on  the  upper  sur- 
face. 

Q.  What  is  the  situation  of  the  breoit  f 

A.  Immediately  behind  the  thorax,  to  which  it  is 
joined,  and  the  joint  has  often  less  motion  than  any  of 
the  others. 

Q.  What  are  the  appendages  to  the  breast  ? 

A.  The  second  and  third  pairs  of  legs  on  the  under 
side,  and  the  wings  on  the  upper ;  and  it  has  fre- 
quently a  horny  process  on  the  upper  part,  which  is 
called  the  saUellum,  or  little  shield,  and  sometimes  a 
pectoral  sternum  on  the  under  side,  which  covers  the 
first  joints  of  the  hind  legs,  and  also  a  part  of  the  ab- 
domen. 

Q.  Where  is  the  abdomen  situated  ? 

A.  Immediately  behind  the  breast,  and  connected 
with  it,  sometimes  sessile,  or  close,  so  as  to  admit  of 
very  little  motion,  and  sometimes  with  a  slender 
stalk. 

Q.  Of  what  is  the  surface  of  the  abdomen  made 
up? 

c  9 
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A.  It  is  made  up  of  rings,  the  number  of  which,  and 
also  the  mode  of  their  junction,  varies  much. 

Q.  Are  any  of  the  membert,  or  organs  of  motion, 
articulated  to  the  abdomen? 

A.  None,  in  any  case ;  but  the  abdomen  is  often 
beset  with  bristles;   and  when   the    animal  has    a 
sting,  the  extremity  of  the  abdomen  is  armed  with 
that. 

Q.  How  are  the  muscles  that  move  these  rings  in- 
serted and  arranged  ? 

A.  The  thorax  contains  the  muscles  for  moving  the 
head  and  fore-legs,  and  the  breast  those  for  moving  the 
back  two  pairs  of  legs,  the  wings,  and  the  abdomen. 
It  has  also  some  cross- muscles,  by  the  action  of  which 
the  upper  and  under  sides  can  be  brought  nearer  to 
each  other.  There  are  also  small  muscles  in  the 
abdomen  that  give  slight  motion  to  the  rings  of 
that. 

Q.  How  is  the  muscle  inserted  in  the  two  adjoining 
pieces  ? 

A.  If  the  muscle  is  to  pull  any  part  in  a  particular 
direction,  it  is  inserted  on  the  opposite  side  of  that 
part,  and  crosses  through  the  junction  to  the  opposing 
side  of  the  other  part.  Thus  a  muscle  for  pulling  the 
head  downward,  passes  from  the  upper  part  of  the 
head  to  the  lower  part  of  the  thorax. 

Q.  How  far  does  the  action  of  one  muscle  ex- 
tend? 

A.  As  there  are  no  tendons,  only  to  a  single  joint ; 
the  muscles  in  the  trunk,  for  instance,  move  only  the 
first  joints  of  the  legs;  those  in  the  first  joints  move 
*  e  second  joints,  and  so  on. 
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Q.  What  are  the  members  of  insects  ? 

A.  They  are  feet  and  wings. 

Q.  Which  of  these  are  most  simple  and  uniform  in 
their  character  ? 

A.  The  feet  which  are  always  six  in  number, 
and  made  up  of  the  same  number  of  parts,  though 
they  differ  considerably  in  their  form  and  appen- 
dages. 

Q.  What  are  the  parts  ? 

A.  They  are  the  hip  (coxa\  the  tfaigh  (femur),  the 
leg  {tihia),  the  toe  ( tor^itf),  and  the  claw  (unguit),  which 
regularly  follow  each  other  from  the  insertion  of  the 
coxa  to  the  trunk,  to  the  extremity  of  the  unguis, 
which  terminates  the  number. 

Q.  What  is  the  character  of  the  coxa  ? 

A.  It  is  generally  short  and  thick,  often  lying  in  a 
groove  in  the  trunk,  and  sometimes  the  coxee  of  the 
hind  legs  are  united  into  one  solid  piece  with  the 
sternum  of  the  breast;  but  sometimes  it  fits  into  a  cup- 
shaped  cavity,  and  has  considerable  motion. 

Q.  What  is  the  character  of  the  femur  ? 

A.  It  is  longer  than  the  coxa,  and  usually  articulated 
to  that,  so  as  to  have  motion  only  backwards  and  for- 
wards, 

Q.  What  is  the  character  of  the  tibia  ? 

A.  It  generally  moves  only  in  the  same  plane  with 
the  femur. 

Q.  What  is  the  character  of  the  tarsus  ? 

A.  It  is  a  much  more  curious  structure  than  any  of 
the  others,  consisting  of  a  number  of  pieces  loosely 
jointed  together,  and  admitting  of  motion  in  all  direc- 
tions. 

c  J 


18  CATECHISM   OF   ZOOLOGY. 

Q.  Are  there  more  appendages  to  this  part  of  the 
foot? 

A.  There  often  are,  besides  bristles,  spines,  and 
hairs  of  various  sorts,  very  curious  ones  in  the  form 
of  cushions,  suckers,  and  other  contrivances  of  the 
most  ingenious  description.* 

Q.  What  are  the  uses  of  these? 

A.  The  cushions,  by  their  elasticity,  break  the  fall 
of  the  animal  when  it  alights  forcibly  on  a  hard  or 
rough  surface,  and  the  suckers  enable  it  to  fasten  its 
feet  to  smooth  surfaces,  or  to  walk  with  its  back  un- 
dermost. 

Q.  What  are  the  characters  of  the  unguis  or  claw  ? 

A.  They  are  various.  Sometimes  there  is  but  a 
single  claw  which  acts  against  a  process  or  knob,  that 
answers  for  a  thumb ;  sometimes  there  are  two  claws 
acting  in  the  same  direction,  and  also  against  each 
other,  and  sometimes  the  claw  is  broad  and  toothed. 

Q.  Are  any  general  characters  of  insects  formed 
from  the  appearances  of  the  feet  ? 

A.  There  are.  Where  the  femur  is  slender  and  of 
uniform  thickness,  the  whole  foot  is  fitted  only  for 
walking;  when  it  swells  out  in  the  middle  to  give 
room  for  the  bellying  or  contraction  of  the  musdet 
that  move  the  leg,  the  animal  can  leap,  and  the  dis- 
tance to  which  it  can  leap  is  in  proportion  to  the 
bellying  of  the  former  and  the  length  of  the  leg. 

Q.  Are  there  any  particular  characters  in  the  tibia  ? 

A.  If  the  insect  is  to  inhabit  only  the  surface  of  the 
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earthy  the  tibia  is  plain,  or  has  only  bristles ;  if  it  is  to 
dig  in  the  ground,  the  tibia  has  a  strong  toothed  edge ; 
and  if  it  is  to  swim  in  water,  the  tibia  is  flattened  like 
an  oar. 

Q.  Are  there  many  differences  in  the  wings  of  in- 
sects ? 

A.  There  are  a  great  many,  in  the  number,  the 
form,  the  texture,  and  the  arrangement ;  and  as  these 
are  very  obvious  differences,  they  are  of  much  use  in 
forming  the  greater  divisions  in  the  classification  of 
insects. 

Q.  What  are  the  principal  differences  in  the  wings  ? 

A.  Some  insects  are  without  wings  altogether ;  and 
these  are  called  apteral  or  apterous  insects. 

Q.  When  they  have  wings  what  are  the  charac- 
ters? 

A.  Some  have  only  two  wings,  and  they  are  called 
diptera,  or  dipterous  insects,  from  the  Greek  name  for 
having  two  wings.     Others  have  four  wings. 

Q.  Are  there  any  distinctions  among  those  that 
have  four  wings  ? 

A.  There  are.  In  some  the  wings  are  composed 
of  a  simple  membrane  stretched  out  upon  a  frame- 
work of  ribs  of  a  horny  matter,  which  are,  though 
very  improperly,  called  nerves ;  and  the  insects  that 
have  such  wings  only  are  called  neuroptera,  or  neurop- 
terous  insects,  that  is,  insects  with  nerved  wing8.f 


*  Apieruy  from  the  Greek,  a  wanting,  and  vrcpa  a  wing, 
literally  «  wingless." 

•j-  The  dragon  flies  have  this  character. 
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Q.  Are  there  any  other  dUstinctiom  ? 

A.  Yes.  Some  insects  have  the  upper  pair  of 
wings  not  at  all  adapted  for  flying,  but  consisting  of 
hard  cases  of  the  consistence  of  horn,  which  completely 
close  upon  and  shield  or  protect  the  other  and  mem- 
branous pair  that  are  adapted  for  flying ;  and  these 
are  called  eoleoptera,  or  coleopterous,  that  is  sheath- 
winged  insects,  the  sheaths  themselves  being  called 
elt/tra,  or  coverings. 

Q.  What  is  the  common  name  given  to  the  coleop- 
terous insects  ? 

A,  They  are  usually  called  beetles ;  and  their  elytra 
shut  so  neatly  together  over  the  wings,  that  the  latter 
are  wholly  concealed,  and  the  wings  sustain  no  injury, 
even  when  the  beetle  burrows  in  the  earth,  or  dives 
under  the  water. 

Q.  Are  there  other  distinctions  of  the  wings  ? 

A,  Yes.  Some  insects  have  the  upper  wings  of  a 
leathery  consistence,  or  intermediate  between  mem- 
brane and  crust ;  and  these  are  called  kemptera^  or 
half  winged.  The  bug  and  the  locust  are  specimens 
of  this  kind. 

Q.  Are  there  still  other  distinctions  ? 

A.  Yes.  Insects  which  have  four  wings  of  mem- 
brane, but  without  the  reticulations  or  nerves  which 
characterise  the  neuroptera  are  called  kymenopiem,  or 
membranous  winged  insects. 

Q.  Which  are  some  examples  of  these  ? 

A.  The  bee,  the  wasp,  and  many  others, 

Q.  Is  there  still  any  other  distinction  in  the  wings  ? 

A.  Yes.  Some  insects  have  the  wings  covered  with 
delicate  and  often  veiy  beautiful  scales ;  and  these  are 
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called,  lepidoptera,    or  scaly-winged  insects.       The 
moths  and  butterflies  are  examples. 

Q.  Are  those  differences  in  the  wings  of  any  use  in 
the  classification  of  insects  ? 

A.  They  are.  They  were  the  foundation  of  the 
seven  orders,  into  which  insects  were  divided  by  Lin- 
nseus;  and  though  later  naturalists  have  separated 
from  his  wingless  class,  some  animals,  such  as  crabs 
and  spiders,  which  are  not  properly  insects,  and  made 
some  further  arrangements,  the  Linnsean  classification 
is  still  the  most  simple  and  convenient  for  beginners. 

Q.  Why  so  ? 

A.  Because  though  the  peculiar  character  of  the 
wings  does  not  always  afford  a  guide  to  the  character 
and  habits  of  the  insects,  it  is  so  simple  that  it  cannot 
be  mistaken. 

Q.  Repeat  the  names  and  characters  of  the  wings  in 
the  seven  Linnaean  Orders  ? 

A.  They  are  these. 

Order      I.  Coleoftera,  wings  with  homy  covers. 

Order    II.  .Hemiftera,  upper  wings  leather-like. 

Order  III.  Lefidoptera,     four    wings    powdered 
with  scales. 

Order  IV.  NEUROFTERA,fournaked  wings,  stretched 
on  a  net-work  of  fibres. 

Order     V.  Hymenoftera,  four  naked  wings  with 
the  fibres  less  conspicuous. 

Order  VI.  Diftera,  with  only  two  wings. 

Order  VII.  Aptera,  having  no  wings. 

Q  Are  not  there  some  additional  appendages  to  the 
wings  of  insects  ? 

A.  Yes.    In  the  diptera  there  is  generally  behind 
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eadi  wing  a  little  stalk  with  a  knob  at  the  end.  Thes^ 
are  called  haUeres  or  poiscrs ;  and  between  the  poisere 
;»nd  the  basis  of  the  wings  there  are  generally  little 
spoon-shaped  scales,  but  these  are  not  constant  in  the 
diptera,  and  some  of  the  coleoptera  have  them. 

Q.  Where  are  the  muscles  that  move  the  wings  of 
insects  situated  ? 

A.  Always  in  the  breast,  or  second  ray  of  the 
trunk,  and  in  some  of  the  species  their  power  of  mo* 
tion,  both  in  rapidity  and  continuance,  is  almost  in- 
credible. 

Q.  Which  are  the  slowest  flyers  ? 

A.  The  coleoptera,  which  may  be  considered  rather 
as  inhabitants  of  the  earth  and  the  water,  and  only 
passengers  through  the  air  from  place  to  place. 

Section  II. — Sensation  of  Insects. 

Q.  What  are  the  organs  of  sensation  in  insects  ? 

A.  A  nervous  system,  as  in  the  other  animals  j  and 
in  the  whole  of  the  varied  tribes  of  insects  that  system 
is  remarkably  uniform  as  well  as  simple. 

Q.  Have  insects  a  brain  ? 

A.  Yes.  The  brain  consists  of  two  lobes  situated 
in  the  head  and  on  the  upper  side  of  the  entrance  of 
the  gullet,  and  giving  out  nerves  to  the  eyes,  and 
generally  also  to  the  mouth. 

Q.  What  are  the  other  parts  of  the  nervous  struc- 
ture? 

A.  Two  cords,  which,  however,  are  sometimes  so 
united  as  to  appear  only  one,  descend  from  the  lobes 
in  the  head^  to  the  extremity  of  the  body,  and  have 
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•dme  resemblance  to  a  spinal  marrow ;  but  they  are 
supported  rather  by  the  gullet  and  intestines,  than  bj 
the  hard  parts. 

Q.  Is  there  any  peculiar  formation  of  this  nervous 
cord  in  the  wings  ? 

A.  Yes.  In  each  ring  or  segment  of  wh^ch  the 
the  body  is  made  up,  the  cords  form  a  ganglion  (a  knob 
or  knot),  from  which  all  the  nenres  that  are  required 
for  that  ring  issue. 

Q.  Is  each  of  these  ganglions  to  be  considered  as  a 
separate  brain  ? 

A.  No^  They  are  merely  parts  of  a  system,  the 
tentre  or  most  important  part  of  which  is  the  two 
lobes  in  the  head,  for  if  these  are  injured  the  action  of 
all  the  others  is  destroyed.  Every  insect  is  thus  one 
animal,  and  though,  in  certain  stages  of  their  being, 
many  of  them  can  reproduce  some  parts,  there  is  no 
instance  in  which  the  head  can  be  reproduced. 

Q.  Have  they  the  same  organs  of  the  senses^  as  in 
the  warm-blooded  animals  ? 

A.  The  organs  of  vision  and  touch  are  local,  and 
very  easily  seen  and  examined ;  but  the  organs  of  the 
other  senses  have  not  been  traced,  so  that  the  posses- 
sion  6f  them  is  rather  inferred  from  the  habits  of  the 
insect  than  known  to  exist. 

Q.  What  are  the  characters  of  the  eyes  ? 

A.  Insects  have  oflen  two  kinds  of  eyes,  and  some 
of  these  are  among  the  most  curious  structures  in 
nature. 

Q.  What  are  those  two  kinds  of  eyes  ? 

A.  They  are  simple  and  compound. 
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Q.  What  is  the  form  and  structure  of  the  simple 
eyes? 

A.  They  are  usually  round  black  dots,  three  in 
number,  and  situated  in  the  upper  part  of  the  head ; 
but  in  several  species  they  are  wanting. 

Q.  And  the  compound  eyes  ? 

A.  They  are  always  present,  generally  one  on  each 
side  of  the  head,  but  sometimes  each  is  so  divided  by 
the  marginal  band  of  the  head  that  there  appear  two 
on  each  side.  Sometimes  those  eyes  are  raised  on 
pedestals,  sometimes  they  are  level  with  the  head, 
and  sometimes  they  are  embedded  in  cavities. 

Q.  What  appears  to  be  the  uses  ot  the  two  sets  of 
eyes? 

A.  The  simple  ones  enable  the  animal  to  see  up- 
ward, the  compound,  laterally  and  below.  When 
Cuvier  covered  the  compound  eyes  of  a  wasp,  it  flew 
directly  upwards;  when  he  covered  the  simple  ones 
also,  it  did  not  attempt  to  fly  at  all. 

Q.  Of  what  do  the  compound  eyes  consist  ? 

A.  Externally  they  are  made  up  of  a  vast  number 
(sometimes  several  hundreds)  of  little  faces  or  discs, 
all  rising  in  the  middle,  and  generally  r^ular  six- 
sided  figures,  with  grooves  between  them,  which  are 
often  very  beautifully  studded  with  minute  hairs. 
All  these  are  united  into  one  homy  plate  of  very 
transparent  texture,  but  each  of  them  appears  to  be 
capable  of  vision,  and  has  a  nervous  prism  under  it  for 
communicating  the  sensation. 

Q.  Are  these  compound  eyes  fixed  or  movable  ? 

A.  In  insects  they  are  generally  fixed. 
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Q.  Can  they  see  far  ? 

A.  That  is  a  part  of  the  subject  on  which  informa- 
tion is  very  much  wanted.  Bees  go  out  to  gather 
honey  and  return  to  their  hives  with  great  certainty 
from  the  distance  of  miles,  and  aHier  more  doublings 
and  beatings  from  place  to  place,  and  from  blossom  to 
blossom,  than  would  quite  bewilder  man ;  but  if  they 
do  that  from  sight  they  must  have  very  little  memory, 
as  the  same  bee  may  be  observed  to  return  again  and 
again  to  the  same  flower  from  which  it  has  just  before 
drained  the  honey. 

Q.  What  are  the  organs  of  touch  ? 

A,  It  is  by  no  means'  improbable  that  the  toes, 
where  these  are  not  of  a  homy  consistency,  and  also 
the  tips  oif  the  wings  in  many  insects,  may  have  a 
power  of  touch,  but  the  principal  organs  of  touch  are 
understood  to  be  the  antenrue,  or  feelers. 

Q.  What  is  their  number  and  situation  ? 

A.  They  are  always  two  or  more  in  number,  situ- 
ated on  each  side  of  the  head,  usually  between  the 
eyes  and  mouth. 

Q.  What  is  the  form  o£  the  antenruef 

A.  They  always  consist  of  a  number  of  pieces  or 
joints^  which  the  insect  has  the  power  of  moving. 

Q.  And  how  is  it  inferred  that  they  are  organs  of 
touch? 

A.  When  they  come  to  any  body  they  may  be  seen 
examining  it  with  their  antennae  in  the  same  way  that 
a  man  would  with  his  finger ;  and  when  those  of  the 
same  species  meet  they  examine  each  other  in  the 
same  manner. 
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Q.  Which  of  them  appear  to  have  the  antennfle  in 
the  greatest  state  of  activity? 

A.  Those  ivhich  live  upon,  and  especially  those 
that  live  in  the  ground,  or  have  to  find  their  food 
in  the  dark. 

Q.  Have  they  any  organs  of  smelling? 

A.  That  they  have  a  sense  of  smelling  can  hardly 
be  doubted,  as  they  are  evidently  attracted  to  many 
substances  where  it  is  difficult  to  imagine  that  there 
can  be  any  other  attraction  than  the  sense  of  smell ; 
but  where  that  sense  resides,  whether  in  the  palpi 
with  which  the  mouth  is  furnished,  or  in  some  other 
part  of  the  body,  has  not  hitherto  been,  and  probably 
never  will  be  determined. 

Q.  Then  they  have  no  nostrils? 

A,  No ;  there  is  no  passage  of  air  by  any  opening 
in  the  fore  part  of  the  head  of  insects,  they  breathe 
by  means  of  spiracles  or  holes  in  the  sides  of  their 
bodies ;  and  it  may  be  that  the  organs  of  those  senses 
which  are  not  found  anywhere  else,  may  be  connected 
with  these  spiracles. 

Q.  Why  may  that  be  the  case  ? 

A.  The  air  is  the  medium  both  of  scent  and  sound, 
the  two  senses  for  which  they  have  no  visible  organs, 
and  as  the  organs  (of  scent  especially)  in  those  ani- 
mals that  have  them  clearly  determined,  have  them  in 
the  air  passages,  it  is  not  unreasonable  to  think  that 
insects  may  also  have  them  there. 

Q.  What  reason  is  there  to  conclude  that  they 
have  organs  of  hearing  ? 

A.  Many  of  them  emit  voluntary  sounds  upon  par- 
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ticular  occasions,  which  are  answered  by  others;  with- 
out hearing,  the  sound  would  be  useless,  which  is  coa* 
trary  to  the  whole  economy  of  nature,  in  which  there 
18  nothing  useless,  and  besides  an  unheard  sound 
could  not  be  answered. 

Q.  Have  they  voice  ? 

A.  No.  As  they  do  not  respire  by  the  mouth  they 
can  have  no  voice,  and  thus  the  sounds  which  they 
emit  are  always  produced  either  by  the  motion  of 
some  parts  of  their  bod^s  in  the  air,  as  in  the  hum- 
ming made  by  the  wings  of  bees,  or  by  rubbing  one 
part  of  their  body  against  another,  or  against  other 
substances. 

Section  III. — Noubibhhent  of  Insects. 

Q.  Are  there  many  things  to  be  noticed  in  the  man- 
ner in  which  insects  are  nourished  ? 

A.  Their  mouths  are  generally  composed  of  the 
same  number  of  parts,  but  these  are  so  differently 
formed  as  to  admit  of  three  distinct  classes,  from  the 
consistence  in  which  they  receive  their  food. 

Q.  What  are  these  ? 

A.  The  simplest  English  names  that  can  be  given 
to  them  are  gnawert,  Ucken^  and  suckers,  each  of 
which  has,  of  course,  a  particular  modification  in 
the  parts  of  the  mouth. 

Q.  Of  what  parts  is  the  mouth  generally  speaking 
made  up  ? 

A.  Of  four ;  but  as  there  are  no  common  English 
names  for  them,  they  are  expressed  by  the  Latin  ones 
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ofiabrum,  niandibukg,  majcilUg,  and  IMunif — ^the  first 
and  last  single,  and  the  second  and  third  in  pairs  ? 

Q.  What  is  the  lahrum  ? 

A.  The  labrum  is  joined  to  the  fore  part  of  the  head, 
and  occupies  the  same  place  as  the  upper  lip  of  the 
Diammalia,  'fishes, and  reptiles.  It  is  variously  formed, 
and  constitutes  one  of  the  distinguishing  characters  of 
the  several  species. 

Q*  What  is  the  motion  of  the  labrum  ? 

A.  It  opens  upwards  and  closes  downwards,  and 
may  be  considered  as  the  cover  of  the  mouth  from  the 
upper  part./ 

Q.  What  is  the  arrangement  oixheman^uUef 

A.  They  are  articulated  one  on  each  side  below  the 
labrum,  and  move  horizontally  or  in  a  direction  con- 
trary to  the  jaws  of  the  vertebrated  animals,  and  the 
mandibles  of  birds. 

Q.  Of  what  are  they  composed? 

A.  Generally  of  a  horny  substance,  very  variously 
shaped  in  the  different  species,  and  often  so  hard  and 
strong  as  to  cut  the  toughest,  and  knaw  the  hardest 
of  organic  substances.  They  often  cross  each  other 
like  the  blades  of  scissars,  and  at  other  times  they  re- 
semble claws  acting  against  each  other. 

Q.  What  is  the  arrangement  of  the  maxtUa  ? 

A.  They  are  articulated  to  the  cheeks  immediately 
under  the  mandibulse,  and  also  act  horizontally. 

Q.  Are  they  as  simple  in  their  structure  ? 

A.  In  general  they  are  not.  Their  inner  margins 
are  generally  beset  with  stiff  hairs ;  and  on  their  outer 
sides,  they  support  the  palpi,  which  are  appendages 
-consisting  of  two  joints  and  sometimes  more. 
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Q.  How  many  palpi  are  there  ? 

A.  Generally  one  on  every  maxilla,  but  rarely  more 
than  one. 

Q.  What  is  the  use  of  the  palpi  ? 

A.  The  uses  of  the  palpi  are  but  imperfectly  known ; 
but  it  is  probable,  that  like  the  antennae,  they  are  organs 
of  touch,  and  probably  also  of  smell,  though  the  latter 
has  not  been  ascertained. 

Q.  What  is  the  place  of  the  labium  f 

A.  The  labium  is  in  the  place  of  an  under  lip,  clo- 
sing the  mouth,  from  the  underside  upwards.  On 
each  side  it  has  a  palpus  of  two  or  three  joints,  and 
at  the  middle  there  is  a  line,  as  if  it  were  partially 
divided  into  two ;  at  the  sides  it  is  jointed  to  the 
maxillae,  and  at  the  back  part  to  the  head,  through 
the  medium  of  a  plate. 

Q.  And  have  those  organs  always  the  same  arrange- 
ment? 

A.  There  are  in  all  classes  rudiments  of  them  all, 
but  they  are  perfect  and  capable  of  dividing  hard  sub- 
stances, only  in  those  insects  which  gn^w  solid  food, 
or  at  least  food  that  requires  some  force  to  divide  it. 

Q.  What  are  their  characters  in  those  insects  that 
procure  their  food  by  licking  ? 

A.  In  those,  which  are  chiefly  the  hymenoptera,  of 
which  the  bee  may  be  taken  as  a  type,  the  labrum  is 
changed  into  a  sofl  or  fleshy  plate,  which  can  be 
applied  in  licking  in  the  same  manner  as  the  tongues 
af  quadrupeds,  and  capable  of  being  rolled  up  inwards 
^hen  not  in  use. 

Q.  What  is  the  form  of  the  moutfar  in  the  suckers  ? 

A.  There  are  two  important  modificadons  of  the 
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parts  in  these.  In  the  first  of  these  the  labrum  is 
nearly  obliterated  ;  the  labrum  produced,  formed  with 
a  groove  on  the  upper  side,  and  called  the  beak  (ros" 
trumj  when  hard,  and  the  snout  (proboscis)  when 
soft ;  and  the  mandibulse  and  maxillse  are  elongated 
into  plates,  or  rathet  hairs,  and  imbedded  in  the 
grooves. 

Q.  In  which  classes  of  insects  are  those  characters 
chiefly  found  ? 

A.  In  the  hymenoptera  and  Aptera,  If  the  labrum 
forms  a  hard  rostrum,  the  sucker  is  often,  as  in  the  case  of 
the  tabane,  employed  in  perforating  the  skins  of  animals 
and  sucking  their  blood;  and  when  it  is  soft  it  is 
chiefly  used  for  sucking  up  moist  substances,  as  in  the 
case  of  the  common  house-fly. 

Q.  What  is  the  second  form  of  the  sucker  ? 

A.  In  that  the  labrum  is  short,  and  the  two  maxillae 
are  so  applied  to  each  other,  that  by  means  of  a 
groove  in  each,  they  form  a  sucking  tube,  which  when 
not  in  use  is  coiled  up  spirally. 

Q.  To  which  class  does  that  chiefly  belong? 

A.  To  the  lepidoptera ;  and  it  is  not  in  any  known 
species  of  so  hard  a  consistency  as  to  penetrate  a  solid 
substance. 

Q.  Then  the  Linnaean  distinctions  of  the  orders 
by  the  wings,  have  some  correspondence  to  the  feed- 
ing-apparatus, and  on  that  account  to  the  modes  of 
feeding  ? 

A.  The  correspondence  is  not  so  general  or  so  per- 
fect, as  to  render  the  arrangement  a  natural  one,  but 
there  is  a  considerable  resemblance  in  some  of  the 
particulars. 
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Q.  What  is  the  general  gradation  ? 

A.  The  coleopt^ra  have  the  mouth  invariably  fitted 
for  cutting  and  gnawing;  many  of  the  hemiptera 
have  the  same  character ;  the  neuroptera  follow,  and 
still  have,  in  some  of  the  species,  the  power  of  biting 
or  gnawing;  then  the  hymenoptera  and  diptera,  are 
adapted  for  licking  and  sucking,  and  the  lepidoptera 
chiefly  only  for  sucking  fluids,  so  that  in  the  perfect 
insects  those  that  have  the  most  hard  matter  in  the 
wings,  have  also  the  mouth  best  adapted  for  gnawing 
hard  substances ;  and  in  proportion  as  the  entire 
WRigs  become  ^ofl  or  scaly,  the  animal  is  in  general 
more  restricted  to  liquid  food. 

Q.  Are  the  digestive  organs  of  insects  as  varied  and 
complicated  as  those  of  feeding  ? 

A.  They  are  not,  the  gullet  is  simple ;  and  though 
there  is  sometimes  a  tubercle  in  the  under  part  of  it, 
which  holds  nearly  the  same  position,  it  can  hardly  be 
considered  as  a  tongue. 

Q.  How  are  the  heart  and  blood  vessels  arranged  ? 

A.  No  heart  or  blood  vessels,  and  no  absorbent 
system,  by  which  the  nutritive  part  of  the  food  of 
insects  can  be  conveyed  into  the  system,  have  been 
discovered. 

Q.  How,  then,  are  they  nourished  ? 

A.  It  would  seem  that  the  matter  fit  for  circulation, 
passes  from  the  intestinal  canal  into  the  cavity  of  the 
body,  where  it  is  acted  upon  by  the  air  in  the  air- 
tubes,  that  proceed  from  the  spiracles  or  breathing- 
holes  in  the  sides,  and  are  ramified  all  over  the  body : 
and  that  probably  a  portion  of  it  is  converted  into  fat 
n  the  dorsal  vessel. 
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Q.  What  is  the  dorsal  vessel  ? 

A.  A  little  one,  seated  within  the  body  near  the 
back,  surrounded  with  fatty  matter,  and  containing  a 
liquor  that  appears  to  have  9  considerable  resemblance 
to  gum. 

Q.  May  not  this  vessel  be  the  heart  ? 

A  It  does  not  resemble  the  heart  of  any  other 
animal,  neither  is  it  connected  with  any  vessels  for 
circulation,  though  it  is  much  connected  with  the  air<r 
tubes,  with  nerves  and  with  muscles. 

Q.  What  are  the  lungs  of  insects  ? 

A.  They  are  the  air-tubes  or  vessels  that  have  been 
mentioned ;  they  spread  through  the  whole  interior^ 
and  open  outwardly  by  the  stigmata  or  breathing-holes 
in  the  sides,  which  are  formed  of  cartilage,  and  often 
have  little  valves,  by  means  of  which  they  can  be  abut 
or  opened. 

Q.  Then  the  muscles,  the  nerves,  the  intestines, 
and  the  air-vessels,  are  imbedded  in  a  fluid,  which 
occupies  the  rest  of  the  cavities  ? 

A.  Just  so:  and  after  this  fluid  has  been  freed 
from  its  superfluous  carbon,  by  the  action  of  the  air  in 
the  tubes  or  tracheae,  the  proper  organs  elaborate  from 
it  the  portions  which  are  fitted  for  the  dijferent  pur- 
poses of  the  animal. 

Q.  Is  that  the  invariable  stmcture  of  insects  ? 

A.  In  some  stages  of  their  existence,  some  of  them 
have  other  organs  by  which  silk,  gum,  and  other  fluids, 
or  it  n)ay  be  the  same  fluid  in  different  states,  is  pre- 
pared. 

Q.  What  constitutes  the  food  of  insects  ? 

A.  Almost   every  organic   substance  that  can  be 
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imagined.  The  blood  of  large  animals,  the  bodies  of 
other  substances,  all  manner  of  vegetable  matter,  sub- 
stances in  a  state  of  putrefaction;  and  indeed,  with 
the  exception  of  stones  and  metals,  almost  every 
substance  that  can  be  mentioned.  Stones,  indeed, 
hardly  form  an  exception :  for  although  they  do  not 
absolutely  cut  stones,  they  can  gnaw  or  scrape  them 
to  powder  for  some  of  their  other  purposes. 

Q.  Of  what  kind  of  substance  are  the  bodies  of  in- 
sects formed  ? 

A  They  have  not  been  analyzed  with  the  requisite 
degree  of  care,  but  the  probability  is,  that  they  are 
chiefly  made  up  of  albumen  and  gelatine,  which  may 
be  among  the  reasons  why  they  are  so  eagerly  sought 
for  as  food,  by  so  many  animals,  and  why  the  few 
that  man  has  introduced  into  his  systems  of  cookery, 
are  so  nutritious. 

Q.  Are  there  no  poisonous  qualities  in  insects  ? 

A.  Some  of  them  are  so  acrid  that  they  are  em- 
ployed in  medicine  for  blistering  the  skin ;  many  of  the 
hymenoptera  are  furniihed  with  strong  acid  or  poison 
apparatus ;  and  some  of  the  coleoptera  also  secrete 
poisons  or  at  any  rate  acrid  juices. 

Q.  Are  any  of  them  endowed  with  electric  powers? 

A.  There  are  some  facts  mentioned  with  regard  to 
species  in  the  warm  countries  that  lead  to  the  suspicion 
that  there  may  be  such  a  power,  but  these  facts  have 
not  yet  been  followed  out.  The  fact  is,  that  it  has 
been  more  the  fashion,  especially  in  England,  to  col- 
lect insects  for  the  beauty  of  their  colours,  than  to 
acquire  a  knowledge  of  their  qualities  and  habits. 
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Section  IV. — Repaoduction  or  Insecti. 

Q*  Aaf.  all  the  species  of  insects  in  two  sexes? 

A.  All  that  have  been  hitherto  discovered  are; 
some  indeed  have  neuters,  and  very  many  in  certain 
stages  of  their  being,  have  no  distinctions  of  sex. 

Q.  You  have  qualified  other  expressions  besides 
that  with  the  words  "  in  certain  stages  of  their  being,'' 
what  do  you  mean  by  those  words  ? 

A.  In  insects  we  meet  with  changes  from  one  state  of 
being  to  another,  which  are  very  singular  and  woul({ 
alone  be  sufficient  to  lead  any  rational  person  that  was 
ever  so  slightly  acquainted  with  them  to  study  their 
economy. 

Q.  Are  these  the  changes  of  youth,  maturity,  and 
decay,  as  in  the  mammalia ;  or  of  the  egg  and  the 
chicken,  as  in  birds;  or  the  spawn,  the  tadpole,  i|nd 
the  frog,  as  in  the  batracian  reptiles  ?* 

A.  They  are  much  more  curious  than  these.  The 
lamb  differs  from  the  sheep  in  little  else  than  size  and 
strength ;  the  chicken  wants  but  to  grow  and  to  be 
fledged ;  and  even  the  tadpole  has  some  points  in  com* 
mon  with  the  frog;  but  the  changes  which  an  insect 
undergoes,  are  often  so  great,  that  if  the  facts  were 
not  known,  the  identity  of  the  insect  would  be  alto- 
gether incredible. 

Q.  Mention  one  of  them  ? 

A.  Some  of  them  live  for  seasons  in  the  earth  or 
the  water,  in  the  state  of  loathsome  gru|i)s  or  cater- 
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ptllari ;  and  then  come  to  the  light ,  winged  creatures, 
adorned  with  the  most  beautiful  colours,  capable  only 
of  sucking  the  most  delicate  liquids,  wanton  for  a  very 
brief  space  in  the  sunshine,  ttnd  then  die. 

Q.  How  are  insects  produced  ? 

A.  They  are  in  all  cases  produced  from  eggs,  and 
generally  those  eggs  are  deposited  by  the  mother, 
which  dies  in  the  meantime,  and  leaves  them  to  be 
hatched  by  accidental  causes;  but  there  are  some 
species  which,  in  the  warm  weather,  are  &vavivipar<m$, 
or  hatch  their  eggs  before  they  are  laid,  though  in  the 
cold  weather  the  very  same  species  connect  their  eggs 
to  those  substances  that  are  fit  for  receiving  them^  and 
die. 

Q.  That  is  very  singular  ? 

A.  But  it  is  not  the  most  singular  part  of  the  matter. 
Of  the  aphides  (little  things  not  bigger  than  grains  of 
dust,  that  are  met  with  upon  the  buds  of  roses,  and  the 
leaves  and  young  shoots  of  many  plants,  in  such  num* 
bers  as  to  be  pests  to  the  gardeners),  there  are  many 
in  which  there  are  no  males  till  near  the  ninth  or 
tenth  generation,  and  it  does  not  appear  that  any 
would  be  necessary  to  continue  the  race  for  ever,  were 
it  not  for  the  cold  weather  of  autumn,  by  which  the 
whole  living  myriacis  are  destined  to  be  killed,  and  the 
race  must  be  preserved  by  eggs  of  a  different  kind 
than  those  that  answer  in  the  summer  months. 

Q.  Is  there  any  parallel  case  in  nature? 

A.  None  in  the  animal  kingdom,  and  of  course 
none  exactly  parallel  any  where.  The  nearest  ap- 
proximation is  in  those  plants,  which,  like  the  potatoe, 
can  be  reproduced  by  parting  the  roots. 
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Q.  And  as  the  great  maas  of  insects  die,  you  say, 
before  their  young  are  hatched,  do  they  take  no  care 
of  them  ? 

A.  In  most  species  their  habits  are  so  difierent, 
that  the  parent  could  not  only  take  no. care  of  the 
young,  but  could  not  exist  for  a  moment  in  that  ele- 
ment to  which  alone  it  is  adapted. 

Q   Can  you  mention  any  instance  ? 

A.  The  gnats,  which  make  the  sunbeam  gay  with 
their  sportive  thousands,  and  weary  the  night  with 
their  ceaseless  song,  perish  the  instant  that  they  drop- 
upon  the  water,  but  the  next  generation  are  at  the 
very  same  time  alive  and  playful  in  that  element,  and 
ever  as  the  warmth  of  a  new  morning  returns,  a  fresh, 
race  cast  off  their  finny  garments,  soar  and  sport,  and 
often  commit  their  progeny  to  the .  water  and  expire 
before  they  have  even  felt  the  beams  of  the  sun. 

Q.  Then  the  care  of  the  insects  for  their  young  is 
all  prospective  ? 

A.  Yes,  but  it  is  a  preparation  for  that  of  which, 
they  cannot  possibly  have  any  knowledge,  and  yet  it 
is  more  ingenious  than  the  larger  animals  can  do  for 
all  their  long  life,  or  than  man  can  do,  although  the 
experience  of  six  thousand  years  be  written  in  the 
volume  of  his  book.  It  therefore  puts  wisdom  and 
knowledge,  in  our  view  of  them,  out  of  the  question, 
and  when  we  study  it  aright,  impresses  us  more 
forcibly  with  the  Almighty  power  of  God,  than  when 
we  contemplate  the  revolutions  of  planets  and  the 
motions  of  systems. 

Q.  What  does  the  little  insect  do  for  that  future 
offspring  which  she  is  never  to  see? 
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A.  The  enumeration  c£  eren  half  that  she  does  in 
the  dififerent  species  would  fill  volumes ;  but,  though 
it  Tery  seldom  has  any  reference  to  her  own  habits  or 
mode  of  existence,  she  never  fails  to  place  her  eggs  in 
the  very  utuation  which  is  the  most  favourable  to 
their  preservation,  their  hatching  and  the  food  of  the 
young  when  they  become  alive. 

Q.  Mention  one  or  two  of  the  cases? 

A.  She  builds  houses  of  wax,  of  wood,  or  o£  stone, 
cementing  them  with  a  mortar  formed  by  her  own 
body ;  she  glues  her  eggs  round  twigs  in  such  a  maaoer 
as  that  they  can  hardly  be  torn  off  till  the  young  are 
hatched ;  she  excavates  mines  in  the  earth,  in  timber, 
and  in  stone  j  she  drills  holes  in  leaves,  bark,  and 
wood,  in  the  bodies  of  living  animals,  and  even  in  the 
eggi  of  other  insects ;  she  places  her  ^ggs  upon  tha- 
hides  of  horses  and  other  quadrupeds,  and  then  tickles 
the  place  so  that  they  may  lick  them  into  their 
stomachs  where  they  are  protected  and  hatched ;  she 
builds  boats  and  launches  them  upon  the  water;  and 
in  fact  there  cannot  be  an  operation  named  as  practi- 
cable by  man,  that  is  not  out-done,  both  in  the  ing^ 
nuity  of  the  present  operation  and  the  certainty  of  the 
future  result,  by  some  of  the  insect  tribes. 

Section  V.^-Chanoes  of  Insects. 

Q.  What  are  the  changes  which  an  insect  under- 
goes? 

A.  They  are  usually  three  besides  the  egg.  i.  The 
larva;  2.  the  pupa;  and  5*  the  imago,  or  perfect 
insect. 
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Q.  What  IS  the  meaning  oiktrvaf 

A.  <Tlie  literal  meaning  is  a  mask,  and  the  name  is 
applied  because  the  future  animal  is  concealed  in  the 
larva  as  in  a  mask.  Larvee  are  in  common  language 
called  grubs  and  caterpillars,  and  sometimes  worms. 

Q.  What  u  the  meaning  o£pupaf 

A.  It  literally  means  a  flame,  or  the  flame  of  a 
funeral  pile;  and  when  the  insect  is  dormant  and 
ceases  to  eat  in  that  stage  of  its  being,  the  case  is 
generally  in  the  shape  of  a  flame,  and  it  is  a  kind  of 
temporary  funeral.  The  pupa  is  also  sometimes  called 
a  chrysalis  and  an  aureUa,  from  its  yellow  or  golden 
colour. 

Q..  Has  it  any  common  English  name? 

A*  There  is  no  common  £nglbh  name  for  a  dors- 

mant  pupa  inclosed  in  a  case ;  and  those  insects  which 

are  active  iii  that  stage  of  their  being,  usually  get  the 

names  of  caterpillars  and  worms,  the  same  as  the 

arvae. 

Q.  What  is  the  meaning  of  imago  f 

A.  The  image,  the  proper  representation  of  the 
iiis^ct  as  a  perfect  Ji>eing^  which  the  larva  and  the 
pupa  are  not. 

Q.  Do  all  insects  undergo  these  changes  or  trans- 
formaUons  ? 

A.  Some  of  the  aptera  or  wingless  insects,  pass 
through  their  states  with  little  alteration  in  their  form 
and  habits,  and  merely  1^  repeated  dianges  of  their 
skin ;  all  of  them  are  equally  voracious  in  the  kirva 
as  in  the  imago  state,  and  many  of  them  are  iDUch 
more  sp;  and  there  are  very  considerable  differences 
in  the  pupa  state  to  which  names  are  given. 
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Q.  What  names? 

A.  When  the  pupas  have  the  nmie  fbrm  and  hrf^its 
as  the  perfect  insects  they  are  called  complete,  pupa 
compleke ;  and  when  they  are  active,  but  have  some 
parts,  as  the  wings,  only  partially  formed,  they  are 
called  half-complete,  pvpce  setmcompleke, 

Q.  What  is  the  st^te  of  the  other /M^pce? 

A.  They  do  not  eat  or  move,  but  subsist  on  the  fat 
that  they  have  accumulated  during  the  time  they  ate 
▼oraciously  as  larvas;  they  are  distinguished  into 
three  kinds. 

Q.  What  is  the  first  ? 

A.  When  they  appear  in  a  leathery  pupa*case, 
which  has  sheaths  for  all  the  members  of  the  body  of 
the  perfect  insect  which  is  to  come  out  of  it,  they  are 
called  incomplete,  pupw  mcompleke, 

Q.  What  is  the  second  form  ? 

A.  When  they  are  inclosed  in  a  single  sheath, 
which  has  not  parts  answering  to  the  members  of  the 
perfect  insect,  they  are  called  covered  or  veiled,  jnigMP 
adtedte. 

Q.  What  is  the  third  form  ? 

A.  When  they  are  inclosed  in  a  pupa  case  which 
changes  into  the  skin  of  the  image,  instead  of  being 
cast  off,  they  are  said  to  be  compressed,  pup^s  coaro 
taUs, 

Q.  Is  there  any  ingenuity  displayed  by  the  creatures 
themselves  in  the  performing  of  these  changes  ? 

A.  The  changes  themselves  are  in  a  great  measure 
io  be  considered  as  the  results  of  causes  in  which  the 
insect  has  no  action,  but  the  preparations  for  some 
of  those  states  display  a  great  deal  of  ingenuity. 

E  s 
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Qt  In  which  change  is  that  most  remarkable? 

A.  In  the  preparations  for  passing  into  the  pupa  or 
chrjrsalis  state. 

Q.  And  amoqg  what  insects  is  it  more  remarkable? 

A.  It  is  worthy  of  notice  in  many,  but  perhaps  the 
most  remarkable  takes  place  among  the  moths.  The 
coverings  of  their  bodies  are  more  delicate  than  those 
of  any  of  the  other  classes,  and  therefore  they  require 
more  protection  from  the  elements  and  from  external 
injury  when  those  corerings  are  in  preparation. 

Q.  Of  what  substance  do  they  form  thdr  protec- 
tions ? 

A.  Of  various  substances ;  but  the  one  which  they 
themselves  furnish,  and  with  which  they  perform  a 
number  of  operations  of  different  kinds,  is  gum  or  silk, 
of  which  they  either  make  themselves  entire  nests  or 
cases,  which  are  called  cocoons,  or  they  form  cases  of 
leaves  and  other  matter,  which  they  bind  together 
with  the  silk  in  threads,  or  glue  them  with  it  as  a 
sort  of  cement. 

Q.  Is  this  silk  of  use  to  the  larvffi  of  insects  at  any 
other  time  than  when  they  are  preparing  to  pass 
their  pupa  state  ? 

A.  It  is  useful  upon  many  occasions  to  those  cater- 
pillars that  live  upon  vegetable  substances  in  the 
open  air,  as  on  the  leaves  of  trees  and  plants. 

Q.  Which  insects  are  those  chiefly  ? 

A.  The  lepidopterous  insects,  that  is,  the  nume*^ 
rous  families  of  butterflies  and  moths,  which  secure 
themselves  both  against  enemies  and  accidents  by 
&stening  the  end  of  a  thread  to  the  leaf  or  twig  on 
Mrhich  they  happen  to  be,  and  dropping  themselvta 


INSECTS.  41 

down  to  a  greater  or  less  distance  till  they  feel  per- 
fectly safe. 

Q.  And  can  they  ascend  again  ? 

A.  They  can,  with  a  curious  wriggling  motion, 
something  like  that  of  a  sailor  climbing  a  rope. 

Q.  How  do  they  prepare  their  rope? 

A.  In  order  to  understand  that  clearly  it  is  neces* 
•ary  to  know  something  of  the  structure  of  a  cater- 
pillar. 

Q.  Well,  mention  some  of  the  particulars  ? 

A.  With  the  shape  every  body  is  familiar,  but 
every  body  may  not  have  observed  that  though  the 
moth  or  butterfly  has  no  mouth,  but  a  sucker,  the 
caterpillar  has  mandibles  adapted  for  cutting  and 
gnawing  that  on  which  it  lives  ? 

Q.  What  further? 

A.  That  the  first  three  rings  from  the  head  com- 
prise what  is  to  be  the  head  and  trunk  of  the  perfect 
insect,  and  that  to  these  there  are  attached  six  legs, 
each  terminating  in  a  claw,  with  which  the  caterpillar 
can  lay  hold. 

Q.  What  further? 

A.  That  the  remaining  part  of  the  body,  which  is 
generally  by  far  the  larger  part  of  it,  answers  to  the 
abdomen  of  the  future  animal,  and  to  this  part  there 
are  attached  protuberances  which  have  not  the  pro- 
per motions  of  legs,  nor  do  they  end  in  claws.  They 
are  suckers,  and  the  caterpillar  can  either  make  use 
of  them  in  drawing  forward  its  body  something  in  the 
manner  that  sailors  call  *'  warping,"  or  it  can  attach 
itself  to  surfaces  on  which  the  claws  could  not  take 
hold.    By  this  means  it  can  walk  with  its  back  under- 
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inott,  or  extend  the  greater  part  of  its  body  forwards 
towards  one  object,  while  it  adheres  by  the  suckeni,  or 
proiegty  to  another. 

Q.  Why  are  they  called  prolegs  9 

A.  Substitutes  for  legs.  The  name  is  both  clumsy 
and  absurdy  but  it  has  been  used,  and  to  alter  it 
would  be  inconvenient. 

Q.  But  as  to  the  silk  ? 

A.  There  are  inside  the  caterpillar  two  bags  or 
vessels,  often  very  much  curved  and  convoluted,  and 
increasing  in  size  as  the  habits  of  the  insect  may  re^ 
quire  a  greater  quantity  of  silk.  These  are  listened 
to  the  intestines  by  two  small  tubes  near  the  ex> 
tremity  of  the  insect,  and  expanding  to  a  wider 
diameter  near  the  middle,  they  again  contract  as  they 
approach  the  head,  and  they  unite  in  one  orifice 
under  the  IMumf 

Q.  What  do  these  vessels  contain  ? 

A.  They  contain  a  fluid  gum  of  a  very  viscid  consift- 
tency,  which  has  the  property  of  consolidating,  yet 
remaining  very  flexible  when  it  is  exposed  in  a  small 
quantity  to  the  action  of  the  air.  When  they  press 
the  orifice  against  any  surface  it  adheref ,  and  when 
they  find  that  it  does  so,  they  let  thdr  bodies  drop, 
and  the  weight  draws  out  a  thread  from  the  vessels 
which  consolidates  in  the  air,  and  the  body  hangs 
suspended  until  the  danger  be  over,  and  then  it  can 
ascend  by  the  thread. 

Q.  That  is  a  singular  means  of  safety  ? 

A.  When  one  examines  it  narrowly  it  is  a  little 
more  singular  than  it  even  appears.  The  thread  Ss 
drawn  out  by  the  weight  of  the  insect,  but  it  mu9t  be 
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also  strong  in  proportion  to  that  weight,  and  conse- 
quently the  regulating  of  the  spinning  orifice  to  the 
stable  which  the  weight  of  the  body  requires,  is  a 
very  nice  problem  in  mechanics,  and  yet  it  is  in- 
stantly solved  by  these  caterpillars. 

Q.  Do  they  make  any  other  use  of  these  silken 
threads  in  their  usual  economy  ? 

A.  When  they  come  to  a  surface  which  u  so 
smooth  that  they  cannot  easily  climb  it  in  the  usual 
manner,  they  can  construct  a  sort  of  scaling  ladders 
by  making  cross  threads  fastened  at  both  ends,  on 
which  they  raise  themselves  by  their  claws,  and  as  they 
hang  by  one  of  these  threads  they  place  another 
higher  up,  and  thus  continue  till  they  reach  the  top. 

Q.  Are  caterpillars  very  voracious  ? 

A.  They  are  very  much  so,  and  considering  the 
difference  of  size  their  voracity  bears  some  proportion 
to  the  quantity  of  silk,  not  for  the  casualties  to  which 
they  may  be  exposed,  but  for  their  final  abode  ere 
they  come  forth  in  the  winged  state. 

Q.  Do  not  they  undergo  several  partial  changes 
even  while  in  the  state  of  caterpillars  or  larvae  ? 

A.  They  do.  They  cast  their  skins  three  or  four 
times  in  the  course  of  their  growth,  and  as  they  be- 
come partially  inactive  during  these  changes,  they 
naturally  seek  retreats  where  they  fasten  themselves 
by  their  silken  threads  till  they  again  revive. 

Q.  Which  IS  the  roost  remarkable  British  species 
that  spins  silk  ? 

A.  Perhaps  the  emperor  moth,  (Phakena  aiUicus,J 
the  caterpillar  of  which  is  snlootb,  and  feeds  upon  the 
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leaves  of  wild  apples,  willowsy  and  other  treei,  u 
one  of  the  most  laborioas  British  spinners. 

Q.  What  is  the  form  of  its  cocoon  ? 

A.  Spread  something  in  the  shape  of  a  fan,  fastened 
to  bays  in  hedges  and  coppices,  and  having  an  open* 
ing  or  chimney  at  the  upper  end. 

Q.  What  is  the  consistence  of  its  nest? 

A*  Something  lilce  paper,  only  more  fibrous  and 
tough,  and  covered  with  a  vambh  which  cannot  easily 
be  wetted. 

Q.  But  does  not  the  wet  find  entrance  at  the  chim- 
ney in  the  upper  part  ? 

A.  To  prevent  that,  the  caterpillar,  before  it  b^ 
comes  dormant,  constructs  an  inverted  capsule  inside 
the  opening,  which  completely  prevents  any  rain  that 
may  enter  from  touching  it ;  and  the  fringy  silk  at 
the  aperture  of  the  cocoon  partly  answers  the  same 
purpose. 

Q.  Can  the  cocoon  of  the  emperor  moth  be  used 
as  silk? 

A.  It  is  doubtful  whether  it  could  be  unwound  like 
that  of  the  silk-worm ;  but  it  might  perhaps  be  carded 
and  spun,  like  the  refuse  of  silk.  The  numbers  in  this 
country  are,  however,  too  few  for  making  the  experi- 
ment. 

Q.  Is  the  cocoon  of  the  silk-worm  spun  in  the 
same  manner  ? 

A.  No.  After  the  light  covering  of  Jioss  silk  on 
the  outside,  the  great  bulk  of  the  cocoon  is  in  one  con- 
tinuous thread,  and  therefore  they  do  not  need  to  be 
spun,  but  merely  twisted  together. 


Q.  What  xpiantity  ofiilk  m«f  tiMsre  ht  infteiso^ 

coon  of  one  caterpillar  ? 

A.  Three  hundred  yards  in  length,  of  a  dooWe 
thread,  is  about  the  average.  v 

Q.  Wliat  18  the  weight  ? 

A.  About  two  thousand  cocoons  to  a  pound. 

Q.  Then,  how  many  silk-worms  are  required  for 
the  annual  supply  of  Britain  ? 

A.  At  least  two  thousand  millions. 

Q*  Could  the  supply  be  obtained  in  whole  or  in 
part  in  this  country  ? 

A.  It  could  not  be  profitably  obtained. 

Q.  Is  that  because  the  mulberry  leaves,  on  which 
silk  worms  are  fed,  could  not  be  obtained  in  sufficient 
quantity? 

A«  No :  silk-worms  eat  the  leaves  of  lettuce  and 
several  other  plants  i  but  the  silk  would  not,  in  Britain, 
pay  the  cost  of  labour. 

Q.  Is  that  much  to  be  regretted,  as  silk  is  so  valu- 
able a  commodity  ? 

A.  Certainly  not.  Silk  is  one  of  the  most  con- 
venient substances  to  transport  from  place  to  place,  as 
its  bulk  and  weight  are  so  small  in  respect  to  its 
valne. 

Q.  Do  all  larvce  spin  cocoons  for  themselves  ? 

A.  ^They  do  not.  The  caterpillars  of  the  butterflies 
suspend  themselves  by  the  tails,  and  their  covering 
changes  into  the  pupa-case. 

Q.  Do  the  different  changes  or  transformations  of 
insects  take  up  nearly  the  same  time  ? 

A.  The  times  are  very  various.    Some  take  only  a 
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fisw  wedksy  or  eten  a  feW  days,  and  others  several 
years. 

Q.  What  are  the  situations  of  those  that  take  up 
the  longest  time  ? 

A.  They  are  generally  in  the  ground  or  in  the 
water,  though  some  of  those  that  eat  deep  into  dry 
timber  also  continue  there  for  a  considerable  time.' 


PART  II. 

Classification  or  Insects. 

Q.  Into  how  many  orders  are  insects  divided  ? 

A.  It  has  been  already  mentioned  that  the  Lin- 
naean  division  was  into  seven  orders;  but  later  ento^ 
mologists  have  found  it  advisable  to  subdivide  some  o£ 
these  orders,  so  as  to  make  altogether  eleven. 

Q.  What  are  the  names  of  these  eleven  orders  ? 

A,  They  are — 

1.  Coleoptera, 

2.  SterpseptertL 
.  5.  Dermoptera, 

4.  Orthoptera 

5.  Hemiptera.     . 

6*  Trickoptera,  :, 

7.  Lepidoptera*  ..  . 

8<  Neuroplera, 
9.  Hymenoptera, 

10.  JJiptera, 

11.  Aptera* 

Order  I.-^Coleopterous  Insects. 

Q.  Win  you  repeat  the  character  of  the  coleop- 
teraf 
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A.  The  integviDents  of  the  body»  And  the  ely.tra»or 
covers  of  the  wings,  of  a  horny  consistency,  often 
as  hard  as  bone,  and  the  hardness  of  the  elytra  in 
general  corresponding  with  that  of  the  rest  of  tha 
covering. 

Q.  Are  the  elytra  always  of  the  same  form  ? 

A.  They  are  always  concave  on  the  underhand  con- 
vex on  the  upper  side.  They  are  sometimes  detached, 
and  sometimes  soldered  into  one;  sometimes,  too, 
they  form  a  shield  for  the  whole  abdomen,  and  some- 
times only  for  a  part  of  it. 

Q.  What  is  the  character  of  the  wings  ? 

A.  l*he  wings,  or  under-wings,  as  they  are  gtn^ 
raUy  styled,  are  always  membranous,  fortified  by  cor* 
neous  ribs  that  form  a  sort  of  net-work.  Somethnes 
they  are  large,  and  support  the  animal  during  long 
flights ;  and  sometimes  they  are  so  imperfectly  deve- 
loped, that  it  cannot  fly  at  alL 

Q.  How  are  the  elytra  disposed  of,  so  as  to  be  out 
of  the  way  of  the  flying  wings  ? 

A.  They  are  erected,  so  as  to  stand  nearly  perpen- 
dicular; so  that  the  coleoptera  make  a  more  bulky 
appearance  when  flying  than  when  they  are  at  rest ; 
and  they  fly  with  great  difficulty  either  against  or 
across  the  wind. 

Q.  What  are  the  characters  of  the  eyes  ? 

A.  They  have  one  simple  eye,  or  ocelB,  on  the  top 
of  the  head,  and  one  compound  eye  upon  each  side; 
but  these  are  sometimes  so  divided,  that  each  has  the 
appearance  of  two* 

Q.  What  is  the  character  of  their  mouths  ?    > 

A.  Always  fitted  for  cutting  and  gnawing;  but  as 
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some  are  carni?oroiiSy  and  others  not,  there  are  con- 
siderable differences  in  their  digestive  organs. 

Q.  What  is  their  mode  of  reproduction? 

A.  They  are  all  oviparous.  The  larrse  are  found 
in  the  ground,  under  stones,  and  among  rubbish.  They 
are  generally  composed  of  twelve  or  thirteen  rings, 
have  scaly  heads,  and  the  organs  of  masticatioD  not 
unlike  those  of  the  complete  insect ;  but  they  are 
often  without  eyes  or  antennae. 

Q.  Are  the  larvae  of  the  coleoptera  very  destructive  ? 

A.  Many  of  them  are  exceedingly  so  to  the  roots 
of  grasses  and  other  vegetables,  which  they  sometimes 
entirely  destroy. 

Q.  Do  they  remain  long  in  the  state  of  larvee  ? 

A.  Many  of  them  for  several  years.  When  they 
are  to  undergo  their  final  change,  they  do  not  sjun 
cocoons,  but  generally  are  buried,  when  they  are 
changed  into  pujxB  obtecUB, 

Q.  Are  they  long-lived  in  their  perfect  state  ? 

A.  They  are  longer  lived  than  most  other  insects. 

Q.  Are  they  numerous  ? 

A.  Very  mu«h  so.  There  are  about  three  hundred 
.and  thirty-three  genera,  and  in  soqie  of  those  there  aire 
many  species. 

Q.  And  they  are  all  popularly  called  heetkit? 

A.  Yes,  that  is  the  common  English  name  ol  the 
whole  race. 

(^  Are  there  any  characters  Xxf  meana  o£  which  so 
numerous  an  order  can  be  subdivided  ? 

A.  Yes,  the  number  of  joints  in  the  tarsif*  the  form 
of  the  palpi,  and  also  of  the  antenruB. 

*  Se6  M.  GeoiiToy*8  <<  Histoire  abr^g^  des  Insectes." 
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Q*  Ai*e  theie  always  natural  dinsions ;  that  is,  do 
they  forai  an  index  to  the  general  habits  of  the  in- 
sect ? 

A.  Not  always;  but  they  do  in  many  casesy  and 
they  are  obvious  and  simple. 

Q«  What  are  the  divisions  founded  on  the  number 
of  joints  in  the  tarsusf 

A.  There  are  five  tribes  founded  upon  this  char 
racter. 

1.  PerUamera,  or  those  that  have  five  joints  to  the 
tarsi  of  alt  the  legs;  but  to  this  there  are  some  ex- 
ceptions. 

2.  Heteramera,  with  five  joints  in  the  tarsi  of  the 
fore  and  mid  legs,  and  four  in  those  of  the  hind 
ones. 

3.  Teiramera,  with  four  joints,  in  the  tarsi  of  all  the 
legs. 

4.  TVimera,  with  all  the  tarsi  three-jointed. 

5.  Dimera,  with  the  tarsi  two-jointed.  - 

Q.  Do  any  of  these  admit  of  larger  subdivisions 
than  into  genera? 

A.  The  pentamera  admit  of  a  division  into  six 
famiHes,  and  some  of  them  can  be  further  subdi- 
vided. 

Q.  Which  is  the  first  family  ? 

A.  Candvora,  or,  as  the  name  implies,  beetles  of 
prey ;  which  are  again  divided  into  terredria^  or  inha- 
bitants of  the  land ;  and  aquaHea^  or  inhabttants  of 
the  water. 

Q.  What  are  the  general  characters  of  the  cami- 
vora  ? 

A.  They  have  six  palpi ;  two  upon  the  labium,  and 
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ftmr  upon  th^  maitiffse ;  and  thiey  kre  the  bnly  itisetts 
that  have  them  so.  Their  ma)cillae  are  strongly  hooked; 
and  beset  on  the  insides  with  bristles  or  spines.  Both 
insects  and  larvse  are  carnivorous,  and  the  last  cotisist 
of  tfachae  ring,  the  head  and  tail-ray  scaly.  '  - 

Q.  What  are  the  characters  of  the  landibeetles?  ■ 

A.  They  have  the  feet  formed  for  walking,  stfo*fg 
mandibles,  oblong  bodies,  and  prominent  eyes :  ihey 
have  also  two  vessicles  on  the  hinder  part  of  their 
bodies,  that  secret  an  acrid  liquor. 
'  Q.  What  are  the  principle  divisions  of  carnivorous 
land  coleoptera  ? 

•  A.  There  are  two  of  them.  OcendeliadeB,  and 
caroKMoe, 

Q.  What  are  the  disdnguishing  characters  of  th^ 
cicendeliadx?  •• 

A.  Tfieir  mandibles  are  prominent  and  i6<fth^; 
thcfir  maxillae  have  each  a  toothed  claw,  and  the  leti^i 
and  breadth  of  the  thorax  are  nearly  the  same. 

Q.  Are  they  numerous  P 

A.  There  are  only  three  genera,  which  are  all  Very 
active  and  voracious  insects,  and  some  of  d^em'^ery 
beautiful  in  their  colours. 
•  Q.  What  places  do  they  inhabit  ?  ;   ,  . , 

A.  Generally  dry  and  sandy  places,  in  sHireh'the 

arvse  of  some  of  the  species  make  pit-falls,  in  'whVdi 

they  lie  with  thetf  mandibles  extended,  ^eady  to!aeize 

any  insect  that  may  lose  its  balance  oh  the  sand  Wkich 

they  have  loosened.  !•!..« 

Q.  Whkh  is  the  most  remarkable  European  spe- 
cies? ■..«■.>: 

A.  Perhaps  tlie  Md  f^ciet,  fdeMM  Haii^kruJ 
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,  A*  Thfj  use  their  wings  In  tbei  alr^  t^fough  wjuch 
they  fly,  from  one  pool  to  another  in  the  smoroor.  even- 

Q.  Then  they  have  three  kinds  of  motion  ?       , ,' 
A.  They  have  four.     They  burrow  in  the  mu4i 
run  on  the  bottom,  swim  in  the  water,  and  fly  in  the 

air. 

Q.  What  b  the  second  division  of  the  peutaoiera  ? 

A.  Microptera  (small  winged).  They  are  long 
and  narrow,  and  the  elytra  do  not  half  cover  the  ab* 
^ornen.  They  live  chiefly  upon  putnd  substanees, 
and  sometimes  are  called  dung  beetles.  When  cfQ* 
raged,  they  elevate  both  ends  and  look  very  fierce. 

Q.  Do  they  sting  ? 

A,  No  coleopterous  insects  have  stings^  but  maoy 
of  them  prick  and  bite,  and  their  bites  are  often,  on 
account  of  their  toothed  mandibles,  veiy  painful  for 
their  size. 

Q.  What  is  the  third  division  ? 

A.  Serricomua  (toothed  antennae).  They  are  vjtry 
numerous,  and  some  of  them  are  soft  and  membcBih> 
ous.  Many  of  them  are  beautifully  coloured,  imd 
some  are  two  inches  and  a  half  in  lei^gth. 

Q.  Which  is  the  fourth  division  ? 

A.  Clavicomua  (club-homed).  They  feed  on  magr 
gots  and  dead  substances;  and  some  of  them  ane 
very  destructive  of  furs  and  prepared  animals.  Others^, 
when  they  find  mice,  moles,  or  other  small  animals 
dead  on  the  ground,  dig  under  and  bury  them^  and 
then  eat  them  at  their  leisure. 

Q.  What  is  the  fifth  division  ? 

A.  Pdpicomua  (having  the  antennae  no  larger  than 
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which  almost  lital  diamonds  in  the  brilliancy  of  their 
lustre. 

All  the  genera  of  this  family  have  elytra,  but  many 
of  them  have  no  wings  and  are  incapable  of  flight. 

Q.  Are  any  of  those  fTrimeridaJ  that  have  three 
joints  in  the  tarsi  of  importance  ? 

A.  YeSy  one  (the  seven  spotted  coccv/teUa  or  lady- 
bird), is  very  common  in  gardens,  where  it  is  very 
active  in  clearing  plants  of  aphides  and  other  small 
insects. 

Q.  Is  there  any  thing  particular  in  those  that  have 
only  two  joints  in  the  tarsi  ? 

A.  There  are  only  two  genera  of  them,  and  they 
present  nothing  remarkable. 

OanEE  II. — St££fs£ft£Rous  Insects, 

Q.  What  are  the  characters  of  these  ? 

A.  The  body  is  horny,  wings  folding,  leather-like, 
and  not  covered  by  the  elytra,  which  appear  fixed  to 
the  coxae  of  the  hind  legs ;  the  mouth  with  mandibles, 
but  destitute  of  maxillae,  labrum  and  labium. 

Q.  Are  there  many  genera  of  them  ? 

A.  There  are  not  very  many,  and  their  habits  are 
not  perfectly  known.  The  absence  of  a  regular 
mouth  without  the  substitution  of  a  sud^er,  is  a  curi- 
ous character ;  and  from  this  they  are  understood  to 
be  very  short  lived  in  their  imago  state. 

Ordea  III. — Deamafterous  Insects. 

Q.  What  are  the  characters  of  these  ? 
A.  The  elytra  are  much  shorter  than  the  abdomen, 
'  -It  the  wings  when  at  rest,  fold  both  in  length  and 
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crosswise ;  ther  have  toothed  mandibles  and  a  sort  ol 
helmet  upon  the  maxillae.  They  all  terminate  back< 
wards  in  a  horny  fork,  or  pair  of  forceps. 

Q.  Are  there  many  genera  ? 

A.  The  common  earwig  (Forfictda),  and  a  larger, 
and  also  a  smaller  genus. 

Q.  Does  the  earwig  creep  into  the  ears  of  people  ? 

A.  Certainly  not;  though  it  takes  up  its  habitation 
in  holes  and  sheltered  places. 

OuDER  IV. — Ortuofterous  Insects. 

Q  What  are  the  characters  of  the  orthoptera  ? 

A.  The  name  imports  that  they  have  straight  wings, 
that  is,  have  the  wings  when  expanded  for  flying  at 
right  angles  to  the  line  of  the  body.  The  wings 
fold  and  unfold  like  a  fan,  and  the  ribs  are  united  by 
cross  fibres,  which  gives  to  the  membranous  parts  the 
same  arrangement  as  that  of  bricks  in  a  wall.  Their 
mouths  resemble  the  coleoptera,  only  they  have  homy 
shields  upon  the  maxillse. 

Q.'  Is  there  any  thing  remarkable  about  this  order  ? 

A.  It  contains  some  of  the  most  curious  and  some 
of  the  most  destructive  insects  ih  the  whole  class. 

Q.  Which  are  some  of  the  most  curious  ? 

A.  In  shape  the  Manttdes  are.  They  are  generally 
of  a  green  colour,  and  have  got  the  name  of**  walking 
leaves."  They  have  the  wings  so  folded  on  the  back 
that  they  have  something  the  appearance  of  the  veins 
of  a  leaf ;  while  the  thorax  is  so  long  and  slender  that 
it  resembles  a  leaf-stalk  :  some  of  them  elevate  the 
head,  thorax,  and  two  fore-legs,  in  so  singular  a  man- 


Q.  Are  thaj  peaccBble  insects? 

A.  Iliey  are  so  much  the  revene  that  the  Chiaete, 
and  lome  other  of  the  eoatem  nations,  keep  them  in 
boxea,  and  make  them  fight,  betting  upon  the  iEEUe ; 
and  the  vanquighed  is  instantly  eaten  by  the  victor. 

Q,  Which  are  some  other  remarkable  speciesP 

A.  The  locust  {Grythu),  of  which  the  migratory 
kind  occurs  in  such  numbers  as  to  conTert  m  fertile 
i-ountry  instantly  into  a  deaart. 

Q.  Hare  they  erer  appeared  in  Britain  f 

A.  Very  seldom  in  any  numbers,  and  when  that  1ms 
been  the  case,  they  have  generally  died  b^ore  they 
did  much  muchief. 

Q.  Which  are  Bomeof  the  othersingular  genera? 

A.  The  crickett  and  grasshoppers,  which  are  so 
remarkable  for  the  chirping  noise  that  tbey  make  by 
rubbing  the  elytra  against  each  other. 

Q^  Is  t^ere  any  thing  remarkable  in  the  structure  of 
the  grasshopper? 

A.  The  hinder  legs  are  twice  as  long  as  the  body, 
and  they  are  so  constructed  that  the  insect  can  jump 
to  a  great  distance  without  using  the  wings. 

Q.  Are  they  common  in  Brituo  ? 

A.  The  green  grasshopper  (Loctula  Vindiiima)  i* 
very  common  in  all  parts  of  the  country. 

Q-  How  many  crickets  are  there  ? 

A.  There  are  three  to  which  the  name  is  given,  of 
which  the  house  cricket  takes  up  its  residence, near 
ires,  and  keeps  up  a  chirping  noise  in  the  evenings. 
It  produces  iis  noise  by  rubbing  ihe  elytra  together; 


A.  There  is  a  genus,  blattOy  tbe  jcock-roacb^  Mrhich 
resembles  the  house  cricket  in  some  of  its  haUits. 

Q.  Do  they  belong  to  the  orthopterous  insects  ? 

A.  The  more  accurate  entomologists  form  them 
into  a  distinct  order,  dicteroptera, ornctunnged^be' 
cause  the  elytra  are  leather-like,  and  marked  with  a 
network  of  nervures  or  ribs. 

Q.  Are  there  many  genera  ?  . 

A.  There  is  only  one  genus,  the  species  of  whic|i 
are,  Jike  those  of  the  locusts,  very  confused. 

Q.  Are  any  of  them  natives  of  Britain  ? 

A.  None  originally;  but  there  is  one  which.. bas 
been  imported,  and  which  infects  many  houses  and 
cellars  under  the  name  of  the ''  black  beetle.''  7hey 
come  abroad  at  night  in  immense  swarms;  an/j  when 
they  have  once  infected  any  place,  they  are  very  di£&- 
cult  to  be  got  rid  of.  , . 

Oroea  V.  -Hemipteroub  Iksects.    ^ 

Q.  What  are  their  general  characters :  h^ve  they 
only  half-wings  as  the  name  imports  ? 

A.  They  have  great  differences  in  the  wiqg^,  some 
have  the  elytra  horny  at  the  base  and  men^bpinous.  at 
the  extremi^.;  some  have  them  all  horny;, others. ^1 
membranous;  in  some  the, males. only .hay^, wings,; 
and  tlierearesomein  which  both  sexes  are  witl^ut 
wings.  .  ,     \ 

Q.  What  are  their  other  characters? 

A.  They  have  ocelU  or  simple  eyes;  the  elytra  lap 
across  each  other  on  the  back,  and  the  segment  that 
bears  the  feet  is  larger  than  the  following  one. 


it  &II1  i  but  it  is  greedily  eatem  by  aata,  and  all  other 
JBMCU  that  are  fond  of  honey. 

Q.  Is  itnever  produced  but  by  aphides? 

A.  All  aphides  do  not  produce  it;  but  it  is  never 
produced  in  any  other  way. 

Q.  Which  are  some  of  the  mter  iiuects  of  this 
Mder? 

A.  The  boat  flies  and  the  water  scorpions,  the 
former  are  often  found  on  the  surface,  where  they 
swim,  with  their  legs  extended  like  oars;  the  latter 
lire  mostly  at  the  bottom  of  stagnant  waters  and 
catch  small  insects  with  thdr  mandibles,  the  extremi- 
ties of  which  are  formed  something  like  the  claws  of 

Q.  Are  there  any  curious  insects  in  the  order  ? 

A.  Some  of  ihem  are  remarkable  for  the  light  that 
they  emit.  They  do  so  of  coune  only  at  night ;  but 
in  some  of  the  warmer  parti  of  the  w<H'ld  they  are  so 
numerous,  and  so  briltiant,  tliat  when  a  tree  is  shaken 
a  shower  of  fire  seems  to  fall  from  it. 

Q.  Which  is  the  most  reaiarkable  one  ? 

A.  The  Pulgora  Ijontentaria,  which  ii  found  in  the 
damp  and  woody  ptaces  of  tropical  America ;  and 
emits  so  much  li^t  that  one  can  see  to  read  by  it. 
There  is  a  smaller  species  in  the  east 

Q.  Are  there  any  in  Europe  ? 

A,  Thereareinsect*  that  have  alltheotberchBraC' 
ters  of  the  genus,  but  they  do  not  shine, 

Q.  Are  there  any  vahiable  insects  in  this  order  ? 

A.  There  are.    Some  of  the  aphides  fiimiih  beau- 


wait  to  catch  other  iatecU.  Thej  «re  on  ifaia  account 
called  "  caie-womu,"  or  "  cad<li»>wonn*."  The; 
form  excellent  bait  for  trout. 

Q.  Do  they  shew  much  ingenuity  in  the  inanage- 
nent'of  their  houaea? 

A.  A  ver;  great  deal.  If  too  heavy,  they  glue  s 
float  to  them ;  if  too  li|;ht,  a  linlter.  They  moor 
them  in  itreamt,  cut  them  adrift,  and  manage  them 
with  a  Tery  great  deal  of  ingenuity. 

Q.  What  h  the  appearance  of  the  larva? 

A.  It  has  twelve  rings.  The  three  nest  the  head 
homy,  and  the  extremity  ending  in  clawB,  whilit  the 
part  expoted  it  in  armour.  The  pupa  inhabits  the 
same  case,  and  has  the  feet  so  free  t)tat  it  can  mote. 
When  it  is  to  change  to  the  fly  state,  it  climbs  up 
some  aquatic  plant,  escapes  from  both  bouse  and  pupa- 
skin,  and  becomes  an  inhalutant  of  the  air. 

Q.  Where  do  the  perfect  insects  inhabit? 

A.  Trees  and  plants  by  the  banks  of  rivers,  and 
the  air  over  streams,  where  every  breeze  shakes  thou- 
sands of  them  upon  the  water.  They  are  eagerly 
eaten  by  fish,  and  the  artificial  flies  of  anglors  are  ge- 
nerally imitatians  of  them. 

Okdek    VJI. — LiiPiBOPTEEoua  Insects, 

Q.  What  are  the  charactois  of  that  order? 

A.  The  genera!  charactom  are,  four  wings  covered 
with  scales,  and  the  proboscis  thread-shaped ;  and 
when  not  in  me,  coiled  up  in  a  spiral.  They  all  change 
into  pupa  oblectx. 

Q.  Are  they  very  numerous? 

A.  They  are  very  much  so  j  but  Linnsus  compre- 


3.  Larta.  Upper-wings  completel 
There  are  more  than  twenty  spe 
beautiful. 

4.  I^neioi,  of  which  the  caterpillars 
to  woollen  stuffs. 

Q.  Of  what  insect  are  those  cat( 
times  strip  the  fruit-trees  and  hedge 
the  larva  ? 

A.  Of  moths  of  different  kinds. 


Order  VIII. — Neuropterc  i 

Q.  What  IS  the  general  characte 
A.  They  have  four  wings,  the  1 1 
which  is  generally  so  transparent  tl ; 
ribs  only  is  visible.    The  under-v: 
longer  than  the  upper  ones;  the 
are  united.    There  are  two  large  c<  • 
two  or  three  ocillae ;  and  the  par 
generally  distinct,  and  adapted  for  < : 
Q.  What  are  the  principal  divisi ; 
A.  LibeUtdidcB,   or  dragon  flies 
day-flies  ;  mymuleonidcBy  or    ant-li 
white  ants,  with  a  number  of  othen 
Q.  What  are  the  characters  of  tl 
A*  They  are  large;  have  the 
beat  the  bushes,  where  moths  livej 
day,  and  make  prey  of  the  moth. 
Q.  What  are  the  characters  of  th 
A.  They  are  in  general  small ;  th 
least,  and  sometimes  wanting,  anc 

perfectly  formed. 

Q.  What  are  the  characters  of  tl 
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in  ifaape,-  and  the  lanra  conttruct  trapi  in  ttie  (end  io 
the  shape  of  little  cooical  cups,  in  which  the;  catch 
anta  bdiI  otiier  iosecti. 

Q.  What  are  the  general  characters  of  the  tenm- 
tidiaf 

A.  They  live  in  large  Bocietiet;  some  spectra  build 
ne$ta  many  feet  in  height ;  and  others  form  their  netts 
on  trees,  and  construct  covered  paiaages  firom  tree  to 
tree,  and  up  the  trunks  and  branches  of  trees, 

Q.  Are  theydestructive? 

A.  Many  of  them  are.  In  the  warm  couiitriei  they 
consume  everything  but  metal  and  hard  stone.  Tie 
whole  timber  of  a  bouse  is  olten  reduced  tu  powder 
by  them,  without  any  external  appearance  of  injury. 
The  habits  of  many  of  the  species  retemble  those  of 
the  social  ants,  and  for  that  reason  they  are  called 
white  ants. 

Q.  Are  there  any  other  singular  g«iera  in  the 
order? 

A.  One  (Alropoi),  the  death.watch,  inhabits  old 
books,  and  timber  that  is  dry  and  dusty,  and  often 
makes  a  ticking  noise  with  iti  mandibles,  similar  to  the 
beating  of  a  watch. 

OaOEB  IX. — HlUENOPTESA. 

Q.  What  are  the  general  characters  of  that  order? 

A.  They  have  two  wings  of  a  thin  membrane,  but 
not  transparent,  and  the  ribs  fewer  and  less  consjucu- 
oua  than  those  in  the  last  order.    The  labium  and 

''dibles  are  generally  fitted  for  cutting,  and  the 


A.  The  females  have  no  ovipositon,  but  they  have 
(ting*.  In  many  of  the  tribes  there  are  neuters,  ai 
well  as  malei  and  females. 

Q.  Which  are  the  tribes? 

A.  Aota,  waipi,  bees,  iph^s,  and  others,  the 
genera  and  characters  of  which  are  exceedingly  ati- 
merous.  Some  of  them  live  solitary,  some  in  socie- 
ties. Some  build  in  wax,  some  in  mud,  and  some  in 
chips  of  wood.  Most  of  the  Females 'and  the  neuters, 
in  the  social  genera,  have  poisoned  stings.  The 
■pheges,  in  their  winged  state,  live  upon  the  nectar  of 
flowers;  but  they  kill,  or  at  least  wound  other  insects 
with  their  slings,  and  deposit  their  eggs  in  them,  where 
the  larvte  are  hatched,  and  lire  upon  the  body,  which 
»  kept  alive  till  almost  all  the  juice  of  it  be 


OflDEH  X.— DiPTEttODS  Insects.  . 

Q.  What  is  their  character  ? 

A.  They  have  only  two  wingt,  and  in  a  few  in- 
stances none.  The  mouth  in  all  is  a  sucker,  and  in 
some  it  is  also  a  piercer.     Many  of  them  suck  Mood. 

Q.  What  is  the  prindpal  diviuon  ? 

A.  Into  those  that  have  a  proboscis,  and  those  that 

Q.  What  are  the  characters  of  theie  latter  ? 

A.  They  vary,  but  the  most  remarkable  character  is 


like  little  uckt,  into  a  boat,  so  neatly  conatractAi  that 
it  can  bear  being  blown  about  by  the  wind  without 
upwtUng  01  linking. 

Q.  And  where  doe*  she  reat  while  fonniDg  hot 
boat? 

A.  Upon  aSoating  leaTor  bitof grass.  She  works 
behind  her,  and  consequently  does  not  see  the  progress 
of  her  work. 

H-  Doe*  not  that  make  her  commit  blunden  P 

A.  No.  Hie  structure  is  always  perfect;  and  it  i* 
remarkable  that  all  those  insects  which  work  in  the 
dark,  do  ell  their  operations  jutt  as  neatly  as  if  they 
were  done  in  the  ligbt. 

Q.  And  bow  are  those  eggs  hatched  ? 

A.  Iliey  are  hatched  by  the  beat  trf' the  weather; 
and  when  the  little  ones  come  out,  they  remain  in  the 
water  until  they  change  to  the  imago  or  pexfect  state. 

Q.  Do  they  live  long  after  they  hare  changed  to 
that  state  P 

'  A.  Their  Uvea  ore  very  short;  and  it  is  not  ascer- 
tained  that  they  in  general  eat  any  food ;  they  merely 
play  about. 

Q  Do  not  they  suck  blood  ? 

A.  The  females  do;  but  for  what  purpose  is  not 
very  wdl  ascertiuned. 

Q.  You  mentioned  the  cetlndei—have  they  any 
EngDsh  name  ? 

A.  They  are  called  "  gad-flies,"  from  the  annoyance 
that  they  give  to  domestic  animals. 

Q.  Are  there  more  than  one  spedes  of  gad-fiy  ? 

A.  There  are  three. 


ailverj  colour,  that  run  about  among  booki,  ckith, 

&C.,  cbieflf  Kcn  nt  night. 
9.  Foriicmda,  which  have  the  middle  bristle  of  the 

tail  laiger,  and  the  back  arched  foi  hopjung.  Han; 

ofthem  are  found  on  the  ihorea. 
3.  PodioeetSiUi,  with  the  tail  tnined  in  under  the  body. 

Pound  under  rtonei. 

Q.  Which  are  the  parantical  ones? 

A.  They  are  Pedktiiida,  which  inhalnt  the  bodies  of 
human  being«,  and  NJnmda,  which  inhabit  those  of 
other  animals.  They  are  in  general  known  by  tbe 
Dameofliee,'  and  the  species  are  innumerable,  as  all 
tribes  of  aoiinal),  down  to  insects,  have  them. 
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CATECHISM  OF  ZOOLOGY. 

PART  VI. 

MOLLUSCA. 


INTRODUCTION. 

Q.  To  what  class  of  aaimals  is  the  term  moUutca 
applied  ? 

A.  The  animals  to  which  the  term  applies  are  very 
numerous,  and  very  varied,  and  thus  they  form  seye« 
ral  classes  and  sub-classes. 

Q.  But  have  they  no  general  characters  by  which 
they  may  be  known  from  other  animals  ? 

A.  They  have.  They  are  all  soft  animals,  having 
no  natural  bony  skeleton,  like  the  mammalia,  birds^ 
reptiles,  and  fishes ;  they  are  not  divided  into  seg- 
ments, like  insects ;  they  are  not  made  up  of  ring8> 
like  eartb-worms  and  leeches,  nor  do  they  radiate  from 
centres,  like  star-fish,  and  some  others. 

Q.  Where  do  they  inhabit? 

A*  All  places.  They  are  found  on  the  earth,  in 
fi'esh  waters,  and  in  the  sea. 

Q.  Are  they  equally  abundant  in  all  latitudes? 


9  CATSCRl^  tft  aoOLOGY. 

»ifL'*m.    Atiimal  lifb,  ht  all  its  d^partineA'es,  %4bdi[l^ 
ilbdikdatit  and  va&st  varied  in  tlie  warm  laHftades:^"'^'^  \ 
•  Q- Has  not  a  particular  name  been  given  td'^tb^ 
natural  history  of  this  division  of  animated  beiiigs  ? 

Al  Oiit  portion  6f  their  history  has  b^en  ca&ied 
CoNCHOLOGYy  that  is,  the  knowledge  of  shdlsj;  bttf 
ihfit  is  not  the  description  6f  the  animals,  btit  of  4fae 
houses  winch  many  of  them  have  the  pow^r  of 'ttia£i» 
ftig  for  their  habitation  and  defehce.  •  - 1  j  ^ 

Q.  Then  some  of  the  mollusca  inhabit  shells?'    ^^1' 

As  Yes.  All  animals  that  are  covered  with  shells, 
properly  so  called,  belong  to  the  mollusca ;  but  there 
are  also  many  molluscous  animals  that  have  no  shells; 
end  there  are  some  that  have  horny  or  bony  plates, 
and  even  shells,  udder  the  skin*      '  -  ^'  "•'» '« 

•Q*  Are  b11  animals  that  have  fb^y  coverings 
mollusca  ? 

A.  No«  "Many  «tixmals,'  as  tdrtdites,  tralik,  ^d 
iiytaten,  have  crasts  tliat  iire  ludled  isliellti^biitAfas 
mollusca  have  distinct  shells,  i*  iMitia 

Q.  What  do  you  mfean  by  distliict  «hfelfe?'  ''  P 
<'  A.  Shells  to  which  the  inhaftitahf  iii''6ii^')l€btiky 
fifetened,  and  which  d&  ttot  tvipptiti'^fieiAM!l&^^ 
iSre^imal,  asisthexasfe'Widicfu^.n    '^'-^^^  ''^^'J* 

Q.  Can  th£f  shislled  molhi^a  leavt'' tH^'"^^, 
then?  '  ''    ^*       ••  ■  '^'^  '9 

^''  AiVM6st  of  tlioie  "^t  idhabltrsk^le^^ells^'  o/>  «f 
ffjey'ttrecii1ted,tfiitc«;t^,«^  h^e  ^d  pow^^t^TSedift^ 

'''^i'tiietfetb  is  by  lib  means  axMre6V^^''U''mfi&l 
jority  of  those  shells  are  not  vahmy'ibi  MA^^dSkf^/if^ 


conne<^9n.li^t^Qe(ith^aQixQal«ndtbe  sbell  19  OiPK0|;f 
l)r^Jcei\;  ^aod,  w]»exv  U^e^  animal  moves,  it  cariijes,  jtft. 
hou^Q,p^  sIiqII  oi[iiU,bfu;ky  or  drags  it  after  it».  .  ,  „ 
l..^Q*  Whal^  are  the  prioctpal  divisioas  of  the  JUsXf^tdX 
l^|or>o(fche  mollusca?  .^    I 

^riU.Xhey  v&(wo-*tbe  structure,  habits,  nod  vsq4 
o|,.tI}e  whole  considered  generally;  and  the.daaai&t 
cation  and  descriplioa  of  (he  orders^  genera,,  axv4 
specie?*  r 
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'   trauCTUAB,  BABIT8,  AKO  UaBSO*  THX  ICOIAVfCii*.' 


ij,  I  '  '•,■->'.'    V 


I^ECTiON  t.— General  Vamt, 


hM-  ^<h^  if  |ji0ganetfal  form  of  the  looUuscar?  . 
jj  4^  ,Thejr  Tarjr  sa.nmcb  that  that  cannot  be  very  we)| 
defined. 

Q.  Whichi  ave  fono  of  the  distinctions  ? 
^,1^-gf  n^baxe  no  ^p^cance  either  of  head  or  f<iot, 
tiyt^^.  tj^&.^rgyuf  of  the  bodj  inclosed  ia  a  bag,,  i^ 
which  there  appear  only  son^  bples,  through.. ivi4#l 
J*ftfc«4»a.a»jl^«5fathing  are  carried  on*. 

Q.  They  are  not  all  in  that  form  ?  '  "Ai 

IS,  Ao  ^  Thwfi.  9iin.  m^ny  ,of  them  s&y  Sfioplff  in 
^mA^iP^  *pp«i  *a|  ^ye  the.coswpnft  pi^tfj^ 
body  atcetched  out  into  protaberances,  or  tenfffculOf 

(gffkffi^h^^^^^M^^f)  W<1  «^^  afoot,  ppft  tht  pur- 
fiqil^ direst; .<ffmiotioi[i.    ;  ...  ...,  n>  .inof 

Q.  Only  one  foot,  for.mo^oa  ;  what  h  it^likel^  hue 


4  OATBCHtlM^  or  ODOLOGT . 

that  of  those  animals  that  hare  either  an  mt^miilik^ 
IftQ^.for Bi^pporUog ^ miiseles^  ortan extairna}  b^rd 
crust,  answering  the  same  purpildew  HAying  no  jiCHn^ 
kri$>  AM  adapted  for  iteppin|*.  ...    ^ 

.  Q*  How  then  does  itaet?  :  <  ^^bis 

A.  It  is  a  sort  of  sudier,  «r  ratlieii  «  'imnA(>«ff:>9£ 
Httle  suckers,  the  fore  part  of  which  keeps  hold,  while 
the  animal,  by  contracting  the  length  of  its  pody, 
draws  forward  the  hinder  part,  and  then  the  hinder 
part  holds  oa  while  the  animal  extends  its  body,  Aid 
^akes  «a  advanced  bold  with  the  lore  part  of  A^e 

fo»t*  -       ^ii{i 

.Q»  Then  the  mollusca  do  not  walk?    .  f-*  nt 

A.  No;  they  creep  or  crawsl,  asqiia)^be.|Btei)iiai|4ji^ 

common  slug  or  ^nul,  the  lattec  witb  lusjhoufjaoi^^tiia 

.  Q.  Have  tbey  any  raeanfi  of  assi^ng  themselv^i^ 
ih^ir  footion  upon  thii  single  foot  ?  -  .  ^ ,  ti 

A.  Many  of  the  land  ones  have  the  pofrj^  of-th^ovf* 
log  out  a  gliitinous  kind  of  sHme^  winch  assists  tbei^ia 
tfrawling;  and  in  some  that  is  so- tough- that  tbi^:Ga% 
Ipln  k  inM  threads,  and  suspend  ti^msoLy^^  ftpm 
tiiigs*or branches  of  trees. .  i«    .  -i  ;r9 

iQ*  Is  the  foot  comraoa  u^  jtbe  whole  Qj^.theripp]^ 

lusca?    '  '  .  ■'    »'<■'      .  ,y  -K)^ 

'  A*  It  19  not.  SomeMTeiioorgtv»o£:res^i,<f>rfpo- 
tiiav^butin  water,  and  others  have  long  te^j^fflay  or 

$«ms»>witb  suckers  upon  these.^         •'  .'.({j 

U)Q*>  Hare  all  the  mollusca  ^eada  ?  .....    ^};^jij 

(..  A%  ISome  ofthero  have,  buto«|iiy.fUFe,ii^itboittV^,m^ 
where  there  is  a  bead,  that  4c^  not  cqiit^ifHlbp^lll) 


KOUUSCA.  $ 

and  organs  of  the  i6ntes»  as  w  tha  animals  thsit  faaTe 
skeletons. 

Q.  How  are  the  tentacula  and  other  members  of 
the  moUttsca  arranged  ? 

A.  Sometimes'  regularly  in  pairs,  on  the  opposite 
sides  of  the  animal,  iand  sometimes  not*  There  is  no 
nnifonn'mode  of  arrangement. 

Section  II.— 'Covering  or  thb  Mollusca, 

Q.  With  what  are  the  mollusca  covered  ? 

A.  They  ace  uniformly  covered  with  skin,  the  outer 
skin  or  cuticle  being  very  distinct,  and  thick  and  strong 
in  those  parts  that  are  exposed,  but  very  fine  and  de- 
licate in  those  that  are  not. 

Q.  Has  the  skin  any  organs  of  motion  ? 

A.  It  has,  in  many  of  the  species,  a  very  distinct 
muscular  web,  by  the  action  of  which  the  progressive: 
motion,  and  also  the  changes  of  figure  in  the  animal, 
are  very  much  assisted* 

'  Q.  Is  the  skin  defended  by  any  appendage,  such  as 
the  hair  of  the  mammalia,  or  the  feathers  of  birds  ? 

A*  Almost  the  only  distributed  appendage  to  the 
skin  of  the  mollusca  is  hair,  which  is  found  both  on 
land  and  on  water  varieties,  and  sometimes  those  hairs 
form  a  sort  of  continuous  ridge  of  crust. 

Q.  Why  do  you  say  **  distributed'^  appendage  ? 

A.  Because  there  are  other  appendages  which, 
though  some  of  thevfk  permanently,  and  all  of  them  at 
times,  cover  the  whole  body  of  the  animal,  are  not 
appendages  to  the  skin,  but  fastened  to  the  internal 
part  of  the  animal  by  muscles. 

B  3 
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'  ^.  Wbatm'tboie  appendages  ? 
A,  They  are— 

Shells^ 

'  Q.  What  do  you  mean  by  a  shell  7 

A.  A  hard  animal  substance,  the  strengthenings  part 
of  which  is  composed  of  carbonate  of  lime,  the  same 
substance  as  marble,  or  limestone,  Nbut  more  free  from 
the  admixture  of  other  earths. 

Q.  Homt  does  shel  1  difier  from  bone  P 
*»*  A«  Bone  is  composed  of  phosphate  of  lime,  and 
ifaell  of  carbonate. 

'^'  Q^  Does  a  shell  diff^  also  from  a  onisl — the  shell 
of  an  oyster  or  a  limpet  from  the  crust  of  a  crab -or 
lobster  ? 

^  A.  tt  does.  The  crust- contains  phosphate  of  ILnne, 
as  well  as  carbonate,  and  thus  is  intermediate  between 
shell  and  bone. 

Q.  Are  there  many  kinds  of  shells  ? 
'  A.  There  are  many  forms,  sizes,  and  colours  y  'but 
there  are  two  kinds  that  are  distinct  in  their  stfoc^ 

Q.  What  are  these  ? 

A.  The  one  kind  are' usually  called  porcelain  shells^ 
and  the  other  ^aW,  or  motker*(f*peartBhe\\iii 

Q.  Why  are  the  first  kind  called  porcelain  shells? 

A.  Because  in  the  Oneness  of  their  polish^  the  hArd- 
tiess  of  their  texture,  and  the  appearance  of  their 
fracture  when  broken,  they  have  a  considerable 
Wemblance  to* porcelain  onchina-warei 

Q.  Of  what  are  they  composed  ?  •    ' 
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'  A.  Wholly  of  carbonate  of  lime^  only  that  is  ee« 
mented  together  by  a  very  small  portion  of  animal 
gelatine. 

Q.  What  effect  does  the  fire  produce  on  a  porce* 
lain  shell? 

A.  If  carefully  heated  to  redness,  and  continued  at 
dmt  temperature  for  some  time,  it  loses  its  gloss  and 
its  colour,  and  becomes  of  a  dull  greyish  white^  bat 
the  shape  is  not  altered. 

Q.  How  do  you  account  for  that?  i 

A.  The  colours,  depending,  on  volatile  subslaates, 
are  burnt  off;  the  carbonate  of  lime  is  changed  to 
quick-lime,  and  the  gelatine  to  charcoal,  which  latter 
gives  the  greyish  tinge.  If  continued  in  the  fire  till 
the  whole  of  the  charcoal  were  burnt  out,  the  shell 
would  be  perfectly  white. 

Q.  Is  there  any  thing  further  particular  about  those 
shells? 

A.  They  are  not  generally,  even  in  the  living  state, 
covered  by  a  scarf-^kin  or  epidermis ;  and  there  is  no 
appearance  of  their  being  formed  of  successive  platea 
or  layers  of  matter. 

Q.  What  do  you  mean  by  the  living  state  of  a  shell, 
a  shell  does  not  feel? 

A.  Lifb  and  feeling  are  different  matters.  Hair, 
nails,  and  all  the  other  insensible  appendages  to  ani- 
mals^ do  not,  in  themselves,  feel  any  more  than  a  shell 
flbes ;  but  they  have  their  living  and  dead  states  not- 
ivithstanding. 
*'   i^  What  are  those  states  ? 

A,  So  long  as  the  shell  is  in  connection  with  a  livip'~ 
animal,  the  shell  is  alive;  that  Is,  the  animal  has  * 
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power  of  pretenrfng  and  repairing  it;  bnt  when  it  is 
•eparated  from  the  living  animal,  it  is  acted  on  by  the 
air  or  the  water,  and  loses  some  of  its  freshness  and 
beaoty.  . 

Q.  What  kind  of  shells  are  most  capable  of  resist-^ 
iog^is  action  ? 

A.  The  porcelain  shells,  because  they  hare  not  the 
protection  of  a  cuticle  or  scarf-skin,  when  alive,  and 
because  they  have  a  uniform  structure,  and  no  layers, 
or  plates,  between  which  air  or  any  other  decomposing 
substance  can  penetrate. 

Q.  What  is  the  character  of  the  pearl,  or  mother^ 
o^earl  shells  ? 

A*  Externally  they  have  not  the  same  fine  gloss  and 
polish  as  the  others.  They  often  exhibit  fine  colours 
when  alive  ^  but  after  they  are  dead,  the  outside  must 
be  polished  before  the  colours  become  visible. 

Q.  Is  there  not  something  peculiar  in  the  colours  ?" 
.  A.  Yes;  the  play  of  different  colours  which  they 
exhibit,  and  which  is  in  many  of  them  very  bright  and 
beautiful,  is  the  circumstance  from  which  they  get  liie 
name  of  pearl-shells. 
,'  Q.  To  what  is  that  play  of  colours  owing? 

A.  To  the  structure  of  the  shell,  which  is  composed 
of  aftemate  thin  plates*  of  carbonate  of  lime  and 
animal  matter,  the  latter  chiefly  coagulated  albumen. 

Q.  Then  the  mother-of-pearl  shells  are  different  in 
their  composition  from  the  porcelain  shells? 

A.  They  are.     They  contain  much  more  animal 
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sdbaminous  cartilage,  after  the  lime  and  geladnel^^F^j 

b^i^  ren^?.^  b^  acida,       .  .    ,..s*/.'   ^  . 

Q.  And  is  that  not  the  case  with  -the.pipi^fiLa^^ 

i  |4-  No«  When  ^  poncelaio  sbeU  is  iecent^4f^(ifq 
M^hoUy  sdlub^  in  acids,  which,  shews  that  An  9x^fP^ 
ra»ft&:  by  wluch  it  is  cemjented  tether  is.  )iat,^ltipTr^ 
men  but  gelatine,*  and  it  is  in  jauick  smallejr  ^UfMl^e 

Q.  Is  there  much  difference  between. the^e^^i^lfd^ 
aiiA.iaternali8ue£ioes  of  a  mother-of-pearl  sheU.?  .  i\ 

v,d«.  Yes;  the  external  siurfiuce  ia  corered  by..8nq 
ejHderiinS|.aQd  often  verv  rough,  jas  in  the  ot^c^ 
the  common  oyster^  but  the  inside  is^  always  aoiooihr/ 
andug^neraUyof  a  pearly  lustre*  •     i    p 

V.  Q«  Hqxk  are  the  shells  of  illie  md|[uscalorme4?>. 

s  ,^.  ,T1^  ar#  as  much  an  oKiginal  part  of  t;be  vnipi^ 
as ,  i^y,  of  the  soft  organs  of  its  body.  The  animal,  jbif^^ 
ihe  shell  in  its  minutest  stiate,  e?ea  before  it  ^o^K^^ 
outoftheegg^ •        ?    9 

(,.Q^  How  dqes  tJie  ali^.  increase  with  ibeiuzf^^f  j^he 

4,JS^,far..as  is  known,  tbe  shelly  matter,  is  fieq^^j},. 
ligf,ik^~iWW^f  or  slnn  of  th^  inhabitaot;  vawf  p^l 
bivalves  are  m.many  instances  enlaced  by  tl^(^.4ujf|^, 
tfpp^iOf  niE^w  plates.of  matter  to  .the  inside,  whi^h  jx« 
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OOd  tipm  l»  A«)  imimBl  gei».loiig^Mt  mf^^  ^^^ 
nmr fliiditioft  to itsb^iue.  - .     .     :»ib 

Q»  And  how  are  the  shells  which  are  not  br^p^ 
augmt^ttd?  t/v   p 

e.'UL^  BjP<|tu{QfB«ivo  addttioMftt  ibelBQUlh  Of.openipg 
of  the  ihell,  the  junction!  of  wluoh  ace  la  m^}|[^kkr 
Mmo^quite^vlaitileQn  tihcKMitside^  .       >    «^ 

(^  How  are  the  porcelain  sheila.  enUrged? ..  jr;t 
ittit'  The  mode  in  which  tbatisdoneisnofi'llnoieny 
M  tdttw.'is  no-  traoe  of  anjadditaoa  to  the .  timUtu  h<m9 
tf«r  l«ige  it  may  be»  c(»npared  with  otbert.  oflllMf 
|JMae«pecieft;  and  therefore^  ithoi^  the  &dt  luisfHill 
Mm  prov^  by  direct  obaeryatioQ*  it  ii  l)y ,  jnof iq^alift 
improbable  that  the  porcelain  sheUs  avejrepQi^^edHl 
thrown  off,  in  order  to>  make  room :?for  .Ugpft  qpes, 
4iiiM|jrt^fl grewthof  the  msfke^ i^ak ^n^iBtii^  eftse 
^fehihe^ttttaoea,*  r  :/-/\•\^^i^  biit 

Q.  Then  it  is  probable  that  afters  fBMm  peiM 
a/m  awoaals  «f  the.  poneelaia  shdls  f  ease^  jncrl^aap  in 

size r  ,i\.    '..r'niiol 

^)diA^  j(t  is.;  but  theb  habkis  areob«ciMMViaid>Hi|ioskof 
IbmiAfQ.pdh&Pf^r  inhabit  the  d^piihs^.ofvtb^M^nl 
|l|^.A^3!:4we  notary  WjelUpftw^^^.  ,.  ;,.  v^j.  ;,  (^;,.d 
Q.  Do  sheUs  deriise  my  Qha^»Pl^  feogvltaitfftjlllatow 
that  they  inhabit  ?      .,     .      .\-  -  i,:    -n^/  .t^ 

« ;)4^  Tliey  do*  X^aiMi  fh^lls.  we^  idi  JNWvalm^.And 
theyarerpf4^ipaM.strmt»re,««d,»Q»  d6f»|U99ftfl 
lose  their  colours  ;,fre4h,W!«Jlei^j»h«Ua*s«e:hQ^UIlil!|^Te 

— -  ,  -  -     -  '.-11.  _  I  L 


c^mditeiice  tteiti  land  ^dl«;  but  tll«y '4iM«il^  faM 
the  strength^  the  beauty,  m  the  viMrkty^  4ltti 
timi.  ■  •-...!.). 

Q.  Are  there  any  fresh  water  porceUun  shellff '•• -^ 
>•  A.  Th^  ittay  all  be  considered  as  ielbagiag'to  4h8 
nftttkef^-pearl'shellfc  .     lo 

Q.  Is  there  any  thing  worthy  «f  notice  in  thtndiM 
tribution  of  sea  shells  ?  / 

.'tAv'TJieymay  be  dassed  into  UUoral,  or  those  Aat^ 
aie'fbuhd  lOD  the  ^ores,  without  low-water  maric^^  oa 
Mall  events  in  shallow  water;  and jpa^iogic,  of ^thoat 
4Mt  ii^babtt  the  depths  of  the  sea,  «nd  are  iiev«r  fooful 
4n^)«or  at  all  events  in  their  native  state,  txvJM 
siibi>es,  or  in  shallow  wat^.  •  <if 

«^42;  Wfast  ate  the  ^IHTerenoes  of  these  ?  « 

*)  A.  Hie  pelade  «re  generally,  though  not  ekwmyi^ 
the  strongest  shells,  and  the  porcelain  shdls  oEdMly 
Mottg  to  that  class.  ^ 

'i^'U  there  -any  thing  worthy  of  reimirlc  in  thia 
forms  of  shells  ?  * 

>c;A*v>ffhtr4intoafistff,  consisting ^f  one  shell,  and-ihe 
iiiiNita»^eodsistifa^df€wo  shells,  are  the  most  obvieOi 
natural  division ;  and  they  tare  attended  with  ^eqaMf 
ilti4^iiifibronc«s  in  thei  nhabitants. 

Q.  What  are  those  differences  ?  <    ^> 

^'^\A.  :Th«  ibhabkantg.  of  the  tmivalve  shdSil  alvhtys 
hflfekoftdii,  and  those  <^  the  bitali%  hove  not^'     '* 

A.  The  inhabitants  of  the  univalve  shells  all  have 
organs  of  motion.  Some  of  them  move  by  tentacula 
iixed  tolllhi  h^afi,  $M  olhdrs,  ^  '^iti^mlioi  r 
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mail,  bjr  *  foot,  which  exfeciuls  to  a  greater  or  less 
tpaco  on  the  belly. 

Q.  And  have  not  the  bivalve  thelli  organs  of  mo- 
tion? 

A.  Some  of  them  have  none,  and  thus  remain  fixed 
io  the  same  spot  during  the  whole  period  of  their 
existence ;  but  others  have  a  foot  that  they  can  pro- 
trude between  the  two  shells,  and  by  means  of  that 
foot  they  can  move. 

Q.  What  is  the  chief  division  of  the  univalves  ? 

A.  Into  shells  that  are  straight,  such  as  the  limpet^ 
and  shells  that  are  spiral,  such  as  the  periwinkle. 

Q>  Are  there  any  distinctions  of  the  spn*al  shells? 

A.  There  are  two,  enj&re  vkd^atiaUoulated^  KiddejO" 
iral  and  tinittral, 

Q.  What  is  meant  by  an  entire  shell  ? 

A.  One  of  which  the  mouth,  or  external  opening 
has  no  groove  in  any  part;  and  the  canaliculated  ones 
have  always  a  groove  in  the  mouth  of  the  shell. 

Q.  Is  that  difference  in  the  shell  accompanied  by 
any  difference  in  the  inhabitant  ? 

A.  It  is.  The  inhabitant  ci  the  canaliculated  shell 
has  always  a  long  breathing  tube,  which  is  contained 
in,  and  protected  by  the  groove ;  and  the  inhabitants  of 
shells  that  have  no  groove,  never  have  a  tube  of  that 
description. 

Q,  What  is  meant  by  dextral  and  sinistral,  as  ap- 
plied to  spiral  shells  ? 

A.  The  turns  or  whorls  of  the  spiral  are  in  opposite 
itirections,  and  the  organs  of  the  inhabitants  on  the 
opposite  sides. 

Q.  Explain  what  you  mean  by  a  deitral  shell  P     * 
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'  A.  If  the  ihell  is  plaeed  on  the  mouth,  with  -the 
fummit  or  point  towards  the  obserrer,  the  mouth  is 
on  the  right-hand  side  of  the  pillar,  or  axis,  round 
which  the  whorls  of  the  shell  wind ;  and  the  whorls 
may  be  traced  in  one  continuous  line,  from  the  right 
4o  the  lefty  all  the  way  from  the  mouth  to  the  sum- 

fBlt. 

Q.  And  what  is  a  sinistral  shell  ? 

A.  One  in  which,  when  placed  as  above  stated,  the 
taouth.  is  on  the  left  side  of  the  pillar,  and  tliediree- 
tion  of  the  whorls  from  left  to  right. 

Q.  What  difference  does  that  make  on  the  organs 
of  the  inhahitant  ? 

.  A.  The  openings  are  always  on  the  side  opposite  to 
the  pillar,  and  the  heart  on  the  side  next  to  it,  so  that 
in  the  dextral  shell  the  heart  is  on  the  left  side,  and 
in  the  sinistral  the  heart  is  on  the  right. 

Q.  Whzdi  form  is  most  abundant  ? 

A.  By  far  the  greater  number  are  dextral. 

Q.  Are  these  characters  of  distinct  genera  f 

A.  They  are.-  Shells  which  are  either  dextral  or 
sinistral  are  so  throughout  the  whole  genera,  and  no 
instance  occurs  in  which  some  of  a  genus  are  dextral 
and  others  sinistral. 

Q.  Have  animals  that  have  only  one  shell  do  means 
of  closing  the  mouth  of  that  shell,  as  a  protection  ? 

A.  Many  of  them  have  a  horny  lid  to  the  shell, 
which  is  fastened,  not  to  the  shell  itself,  but  to  the 
head  of  the  inhabitant :  that  lid  is  called  an  opercu- 
luniy  and  the  shells  that  have  it  are  called  operco^ 
lated. 

Q.  Among  .what  shells  is  the  operculum, found  ?   • 

c 
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Rifely  <M(«9tlMlttid>«li«tfe,^<M«rd#^i»H^ 
junong  the  fresh  water,  «nd  very  geaendl^'aita^ii^^Ili 
sea  shells. 

Q.  Have  the  land  shells  no  means  lOf -dcliNiding 
themselves  from  external  injury  ? 
f  A.  Those  land  shelbithat  cease  tofeed  dtuHbgf^he 
winter,  and  pass  that  season  In  holes,  or  uflide^ftlft 
earth  in  a  torpid  state,  prepare  e 'temporary  <c6yeKng 
to  the  months  of  their  sheik  when  they  i«a£h  ihiSi' 
winter  retreats,  but  that  covering  is  not  eonn^^et^ 
with  the  animal,  but  merely  with  the  'shelf;  Jind^'ll 
ars  when  the  warm  weather  returns.         ^ -"'-' 

Q.  Is  there  any  other  general  distinetioh  6f  !«hd!f  f^ 

A.  Yes ;  they  are  either  ttntfoeufor  ot'm^iiGSioctdir^ 

Q.  What  is  meant  by  an  uniloenlar  shell  ? 

A.  Ond  in  which  the  whole  shell,  -however  if'isterf 
be  convoluted,  Or  formed  into  n  fl[nra!,  is  made'ii]^  ^ 
only  one  chamber,  without  any  shelly  pardtioii^  or 
division.  '  '^  " 

Q.  What  is  a  multUoeular  shell?  -^     A 

.  A.  One  that  has  the  cavity  divided  into  difit^dift 

chambers  by  partitions,  and  sometimes  thoiiii  ^(lalr^ 

tions  are  entire,  and  wholly  separate  the  <:hai«fbiertf,'tt 

cttber  times  they  are  perforated.  •.    .    •  > 

Q.  What  particular  characters  of  the  anitaftiM^'Mk- 
siMr  tb  tiMse^iifibrences  ^  the  sheHs  P       <>  '<  -^^   . 

A«  So  little  is  known  of  theinhdbfitantil  eff  tti6 
AoalittotekiUar  abatis,  that  U  h  not  ver^^eatfytb^yP 

Q.  I9  the  ^ell  tdbe' considered 'aa  ^kfa«  ixtfeMI 
%otering<of  theftnioial?  .-   .  .   •     w    f 

A.  Notin^n  obses.    Tfte-pe«l  ^Ite  have^te j^ 
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inlbqgjjIaftioN  Hr.— Mtrsctfes  of  Tttfi  Molluscs. 
^r'Q«  Dftihefetanjr  thing  verf  peculiar  In  thedtiueles. 

»f,A«  Nothit^  further  than  that  they*  have  noi'  bones 
i^es  which  tOr  aet«'  la  the  naked  one*  thay  bj» 
IpfifV^ti^  ia  the  skiiit  which  is  aometimea  tUdcened  for 
l^air  support,  and  some  of  them  are  £ttitened  to  the 
shell,  but  iBi  moat  instaoees  the  animal  oan  shift  those 
%l|eiiiDg&tP.8wt  the  ditfarent  stag^esef  ita  growths 
Q»  What  are  the  means  of  rest  ia  the  moUuscaf 
A.  Besides  the  mere  cessation  of  motion,  the  mol- 
l^a  can  remain  at  rest,  fasten  or  anchor  themseWes, 
§^  ^  warOs  by  sueHon  and  by  cementation, 
ic  ^t;  ly^hat  is  the  nature  of  the  organ  by  which  sue* 
(ion  is  performed  ? 

A.  Sometimes  it  is  the  simple  soft  footy  as  icr  the 
f#^e  laC  the  liiape(l>  and  at  others,  it  is  fortified,  on 
ij^f^^PP^ite  side  by  hard  plates,  as  in  the  arms  of  the 

Q;  Is  tbe«power  of  adhesbn  by  the  sudfiEer  oem« 

A.  Yes,  very  much  so;  as  any  one  maffind^by^tifyr 
|pf  t^4a^ph'a,liippetfrom  a^rook.  /^ 

Q.;  ^^j)fit^|%4h^,nature  of  the  oem^MiatiQii  hf  which 
fy^^Hpo^u^  pjl^eserve  themsoivos ^in  a  stale  of  res^ 

A.  There  are  three  kinds  of  jt^  :S<Hl)^  6pacim.»gl«|^ 
j^^^fS  ^i  .^jtfier.  auh^*ance».J^;  ^^WtrfOf  glary 
^u^,^  iptj^j^.f^^ne^jth^Rl^^  ^^-A^l^o^U^ ' 

c  2 
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Q.  Whatare  thediTbioiMoftbechelonianfl 

A.  TIrty  are  divided  into  two  genera,  CheM 

lurtlei,  and  Tettudo  or  torttiiiet. 


I, — Tdbtles, 

Q,  What  are  the  charactera  of  the  turtles  ? 

A.  They  have  the  feet  flattened  like  oars,  til 
united,  and  flat  naili  in  the  margin ;  they  a 
largeit  of  the  order — lome  of  them  weigh  700  I 
poundi{  they  all  inhabit  the  tea,  antl  feed  upol 
ireeds  and  the  small  animals  that  arc  found  T 
Lhem;  they  come  on  shore  to  deposit  thdtl 
^t  they  walk  very  slowly  and  with  difficulty. 

Q.  How  many  species  of  turtles  are  tliere  ? 

A.  There  are  at  least  six,  that  have  been  | 
iained,  and  there  are  probably  one  or 
JiQUgh  different  deacribers  have  given  liiU'erent  q 
M  the  same  species;  the  species  ve— 

1.  C  Mydat,  the  green  turtle. 

fi.  C.  RugptOf  the  furrowed    or   wrinkled 
vhich  have  the  body  of  the  shield  chestnut,  i 
idges  yellow,  and  each  plate  marked  with  three  | 
rata  black  furrowi. 

S,  C.  Caretta,  the  hawks-bill  turtle. 

4.  C  Cepediana,  the  cepedian  tnrtle,  which  h 
eet  very  thin  and  only  one  nail  on  each, 

5.  C.  Caouaima,  the  Mediterranean  or  logge 
urtle. 

6.  C.  Ooriacea,  the  leather- coated  turtle. 
Q.  Of  what  seas  ara  these  inhabitants? 
A.  Of  the  tropical  teas  generally,  but  the  I 
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sometimes  Iq  .qach  other^.  by  a^pn^iqi^i^^f^f  ^me, 
.whi^h  hardens  and  keeps  them  £ppf^9n^^,^)^§|/0|e 
place;  and  others  again  spin  a  5^iit^  or  thce^  jj^ 
one  end  of  which  is  fastened  to  the  rock  or  the  sand, 
and  the  other  to  the  animal,  and  by  means  of  that 
byttuSy-tiiey  ride  Hke  ships  anchored  by  a  cabie.    . 
Q*  What  are  the  motions  of  the  mollii3C&.2,..    « » 
A.  Opening  and  shutting  the  shells,  and  seizing  .^^ 
Ibod,  are  motions  eommon  to  them  allj  their  m^^uM 
of  locomotion  are  only  two, .  creeping  and  swinUnii^Tf 
Q.  How  is  the  creeping  performed?  .  .  .    ,. , 

,A«  By  means  of  the  foot;  and  it  has  soipe  re^em* 
blance  to  the  creeping  of  serpents,  oaly  it  is  mud^ 
slower.  .        .    ^ 

Q.  How  is  the  swimming  performed  ?  .  .  ,  *  ,  - 
',  A.  In  more  various  ways  than  the  creeping.  Some 
of  them  swim  by  an  undulatbig  molion  of  %)m  hj^dy, 
like  the  leeches;  others  by  the  motion  .of  the.  t&ftSr 
cula,  and  by  other  extended  parts  of  the  ski%  wbica 
fefveasfins.  •  fl-r,.* 

:    Q.  Have  those  that  swim  any  ^ivbladder^  Hke 
fishes?  .A*. 

A.  Not  exactly  an  air-bladder,  but  some,  specif 
bave  a  celhilar  oYgan  which  they  can  fill  witti  air.  or 
empty  at  their  pleasure,  and  that  answers  all  t)(e  pii^>> 
poses  of  an  air-bladder,  ,  '  .   i 

Q.  Can  none  of  the  mollusca  fly  ?  ,     /  ^^  V^',      " 
A.  No  f  but  some  of  the  bivalves  have  a  P9wwr  of 
leaping,  or  of  darting  down  into  the  sand,  which  ^ey 
accomplish  by  closing;  the  shells  with  a  sudden  JerK. 
'    Q.  Are  all  the  muscular  actions  of  the  mollusca  ai 
slaw  as  their  locomotion  r  ,      r-     * . 
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'-'  A»  No.  When  they  ar&  apprehentive  of  danger^ 
the  motions  of  the  tentacula,  and  some  other  parts  of 
the  body,  are  very  rapid. 

Section  IV. — Sensation  of  the  Mollusca. 

Q»  Have  the  mollusca  a  brain  and  nerves  as  organs 
of  sensation  ? 

A.  They  have  8  nervous  system,  and  that  system 
has  central  or  communicating  organs ;  but  those  oi^n» 
are  ganglia,  or  knots,  rather  than  a  brain. 

Q.  Is  the  ganglion,  or  knot,  that  answers  to  the 
brain,  situated  in  the  head  ? 

A.  No.  Very  many  of  the  mollusca  have  no  head, 
and  in  those  that  have,  the  ganglioa  is  never  situated 
in  it. 

Q.  Where  is  the  ganglion  which  is  considered  as  the 
brun  situated  ? 

•  A.  Over  the  gullet,  just  at  the  entrance  into  the 
stomach,  and  this  sends  out  nerves  to  the  mouth,  and 
to  the  tentacula  and  eyes,  in  the  genera  that  have 
those  organs*  From  this  principal  ganglion  two  canals 
descend,  one  on  each  side  the  gullet,  and  they  unite 
and  form  a  second  ganglion,  which  sends  nerves  to 
the  other  parts  of  the  body  In  some  there  are  small 
secondary  ganglia  after  that. 

Q«  What  is  the  colour  of  the  nerves  ? 

A.  In  general  they  are  white,  and  enclosed  in  coats 
«r  tunics,  and  the  ganglia  are  often  of  a  granulated 
texture. 

Q.  Are  the  senses  of  the  mollusca  well  d^fine^? 
-  A.  On  the  contrary  they  are  very  obscure' 

€  9 
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is  doubtfal  if  any  of  them  have  all  the  senses  that  be- 
long to  the  mammalia. 

Q.  What  sense  is  the  mostgeneral? 

A.  The  sense  of  touch,  or  probably  '*  the  muscular 
sense/*  and  it  is  probable  that  none  of  them  are  with- 
out that. 

•  Q«  In  what  parts  of  their  bodies  is  that  seiise  the 
most  conspicuous  ? 

•  A.  In  the  ten  taenia,  and  other  elongations  of  the 
cuticle ;  and  the  sensibility  of  these  seems  to  be,  in 
many  instances,  the  chief  guide  upon  which  tha 
•nimal  has  to  depend. 

Q.  How  do  they  stand  with  regard  to  the  sense  of 
sight  ? 

.  A.  Very  variably.  A  few  have  eyes  constructed  In 
a  manner  something  similar  to  the  eyes  of  other  ani- 
mals ;  some  have  only  black  points,  which  are  believed 
to  be  eyes,  rather  than  proved  to  be  so ;  and  very 
waAnj  have  no  organ  whatever  that  can  be  supposed 
to  be  an  eyew 

Q.  Which  are  without  eyes  ? 

A.  Those  that  have  bivalve  shells  generally,  and 
some  of  the  others. 

Q.  What  .number  of  eyes  have  the  mollusca  ? 
.  A.  Those  that  have  eyes  have  uniformly  two. 

Q.  Where  are  they  placed  V 

A.  Sometinles  on  the  points  of  the  tentacula,  and 
sometimes  at  their  bases ;  when  in  the  former  situa- 
tion it  is  natural  to  suppose  that  the  animal  has  a 
greater  range  of  vision. 

Q.  Is  tliere  any  circumstance  which  would  l6ad 
*^..the  supposition  that  tte  mollusc^  depend  mite 
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^ott  some  other  means  of  sensation  than  on  their 
eyes  ? 

A.  The  fact  that  the  land  ones  feed  chiefly  during 
the  night  would  lead  to  some  such  conclusion. 

Q.  Do  they  depend  on  the  sense  of  hearing  ? 

A.  Of  their  hearing  little  has  been  observed ;  and 
the  cuttle-fish  are  the  only  ones  that  have  even  the 
rudiments  of  ears. 

Q.  Have  they  the  sense  of  smell  ? 

A.  There  is  little  doubt  that  many  of  them  have 
both  the  sense  of  smell  and  the  sense  of  taste ;  but  in 
what  particular  organs  these  reside  has  not  been 
determined. 

Q.  What  extent  of  knowledge,  or  perception  of 
the  external  world  have  the  moUusca  ? 

A.  That  cannot  be  known ;  but  analogy  leads  us  to 
suppose  that  it  must  be  very  limited.  The  knowledge 
of  an  oyster  is,  in  all  probability,  confined  to  its  shell, 
and  to  the  water  which  brings  its  food,  and  is  the 
element  of  its  breathing. 

Q.  Then  very  little  assistance  can  be  obtained  in 
the  natural  history  of  the  moUusca  from  their  organs 
of  sensation. 

A.  Very  little,  if  any,  except  frorta  the  absence  or 
presence  of  eyes,  and  their  situation. 

Section  v.— Food  and  Dioestiv£  System  or  the 

MoLLUSCA. 

'    Q.  On  what  do  the  mollusca  feed  ? 

A.  The  greater  part  of  those  that  live  oir  the  f""*' 
feed  upon  living  viegetaUes,  and  many  of  thr 
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cxceecBngly  dettmctm  to  the  young  leaves  of  culti- 
Tftted  vegetables,  and  to  fruits ;  some  feed  upon  in- 
sects and  worms,  others  upon  putrid  animal  matters, 
and  the  food  of  many  of  those  that  live  in  deep  water 
is  but  imperfectly  known,  or  not  known  at  all* 

Q.  What  are  their  times  of  feeding  ? 

A.  The  land  ones  feed  only  toward  and  during  the 
night,  and  of  those  that  live  in  the  water  the  feeding 
dme  is  not  known,  only  those  that  inhabit  without 
low  water  mark  do  not  feed  when  the  tide  ebbs  away 
from  them. 

Q.  What  are  their  means  of  procuring  their  food  ? 

A.  The  land  ones,  and  those  of  the  aquatic,  that 
live  upon  portions  of  substances  that  are  too  large  for 
being  swallowed,  have  mouths  adapted  for  cutting, 
though  they  are  not  capable  of  performing  any  ope- 
ration analogous  to  that  of  chewing.  Many  have  ten- 
tacula  for  seizing  their  prey,  and  conveying  it  to  the 
mouth,  and  others  have  an  extended  lip,  proboscis,  or 
tongue,  which  answers  the  same  purpose. 

Q.  What  is  the  structure  of  the  stomach  ? 

A.  In  some  it  is  very  simple  and  membranous,  and 
in  others  it  bears  a  considerable  resemblance  to  the 
gizzard  of  a  fowl. 

Q.  Are  they  voracious  ? 

A.  Many  of  them  are ;  but  so  far  as  observation 
has  gone  they  are  capable  of  bearing  hunger  for  a 
great  length  of  time.  The  common  garden  snail  eats 
nothing  from  the  time  that  the  cold  drives  it  into  its 
winter  retreat,  till  the  heat  of  the  next  season  calls  it 
out  again. 

Q.  Are  their  organs  of  nutrition  simple  or  not? 


higji^eit^^mnials.    They  want  gall  aod  yaribw.ju^Qes, 
th^.  are'  uaderstood  to  contribute  to  digestion,  v^^ 
^em.  .    ...., 

Q.  What  parts  of  the  digestive  system  is  it  most , 
important  to  be  acquainted  with  ? 

.  ,A*  The  mouth  and  stomachy  because  these  lead  best 
to  a  knowledge  of  the  food  of  the  species, 

f  • 

4  

Sbctiok  YL— Cibculation  or  tBb  Moluxma.  ■' 

Q.  Of  what  colour  is  the  blood  of  the  mollusea  ?. 

,  A.  It  is  white,  with  a  slight  bluish  tint»  find  iff  is 

cold;  but  its  chemical  compo^tion  has  not  been< 

examined  in  a  satisfactory  manner.  j 

Q.  Do  the  veins  of  the  mojlusca  perform  mpr?; 
^Mictions  than  those  of  some  Qther  classes  of  ani*. 

^  A,  They  do.   They  appear  to  take  up  the  nourish-  ^ 
ment  from  the  intestines  as  lacleals,  and  they  also 
circulate  and  absorb  the  watery  juices  as  lymphatics. 
'^  ,Q.  ,Qave  all  the -mollusea  the  same  kind  of  system 
9fJ  circulation?  ^ 

A.  No ;  their  habits  are  so  different  that  we  should 
'not  expect  that  in  theory,  and  in  practice  there,  ^re 
i^t^^a^t.^ive  difiTerent  Ibrms  of  circulation. 
^.  Qj  What  is  t)je  first  form?  ,j  ,    ^,-| 

>,  A^ybe  Wppd  which  returns  from  all  parts  .of  ^tjicj 
hpdy>  tojgetb^  with  the  chyle,  or  nourishm^t,  frplfl 
^h^;fpO(|y  is  .|akea  into  a  large  vein,  from  whAch  if 
proceeds  in  two  branches  to  the  lungs  or  g^^  ^q^ 
cordj^g  ^  t}iq.4ni wj  hijeftthes  air  or  w^i;.  ^  1'^ 
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be  considered  a»  a  ventricle,  aod  the  eojiir^e^  flflf?^ 
to  the  lungs  or  gills  as  arteries.  From  each  lung  or 
gill  there  proceeds  a  branch  to  a  single  systematic 
Tentricleyby  which  the  blood  is  sent  in  circulation  b^er 
the  body^  so  that,  in  these,  the  heart  has  ^ree  yan- 
triclesy  two  for  aerating  the  blood,  and  one  for  send- 
ing it  over  the  system. 

Q.  What  is  the  second  form  ? 

A.  The  blood  is  sent  directly  to  the  lungs  or  gills 
without  the  aid  of  any  thin^  like  a  heart ;  the  blood 
returns  from  the  lungs  to  a  ventricle,  and  thence  to 
an  auricle,  from  which  it  is  sent  over  the  system.  ^So 
that  the  heart  of  these  has  only  two  cavities,  and  thej^ 
are  both  systematic*  In  some,  however,  the  ventricle, 
consists  of  two  lobes  or  portions,  though  these  make 
only  one  cavity. 

Q^  What  is  the  third  form  ? 

A.  It  differs  from  the  second  only  in  havin|^  two 
T^atricl^ ;  but.  they  both  open  into  the  san^e  urs^ 
tematic  auricle.  The  two  lobes  in  the  yenti^^je  ,o^ 
the  former  are  an  appro»mation  to  thi^  foj^m^an^ 
diere  is  also  some  similarity  in  the  animab.^       '.  \  \'^ 

Q.  What  is  the  fourth  form  ?  \        . 

^  A,  The  heart  wholly  without  ventricles  ^  anj 
kind,  but  with  two  systematic  auricles.  , 

CL  What  is  the  fifth  form  ?  ,  ,.        ,^     . 

A.  The  heart  consisting  of  a  single  cavity.  whWh  i% 

^  jiyrteni^tic  ventricle/      ,.,     •.  •  ,  -..mdV/  .o"^ 

Q.  Do   those   dilBTerent    organizations    beloi^g^lo 

classes  differently,  fp^^medjoi  pt^er^^ep^ecft?,^  .^    \  ^ 
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^^3L/'in'|(Btfe'Ardi^do,'but  not  always.    So  tfia%y 
jbsbtute  coh6lusion  can  be  founded  upon  them.    ' 

,.,§KCXiojj  Vn,— Respiration  of  the  MolIiUsca^,/ 

'i  Q.  Is  the  mode  of  respiration  among  the  mollusca 
uniform  ? 

A.  As  some  of  them  live  on  the  earth,  some  in 

shallow  waters,  and  some  in  the  depths  of  the  sea, 

and  never  come  to  the  surface,  their  modes  of  respi* 

ration  are  necessarily  very  different. 

'  Q.  But  they  all  do  respire  in  some  mode  or  other  ? 

A.  They  do.  There  is  no  animal,  how  simple 
soever,  or  how  little  soever  it  may  resemble  those 
that  we  are  accustomed  to  call  the  higher  or  more 
perfect  animals,  but  which  breathes  in  some  manner 
or  other. 

Q.  What  are  the  different  modes  of  breathing 
among  the  mollusca  ? 

'A.  Those  that  breathe  free  air,  whether  they  in- 
habit the  land,  or  inhabit  the  water  and  come  up  to' 
ihle  surface  to  breathe,  have  lungs  like  the  land  ani- 
mals and  the  cetaceous  mammalia;  and  those  that 
breathe  under  the  water  have  gills  like  the  fishes.  ' 
'  '^.  "Jbo  you  mean  that  the  structure  of  those  organs 
is  the  same  ? 

A.  No.  Only  the  general  mode  of  using  them, 
and  Che  elements  in  which  l^ey  ar6  used. 

Q.  Whether  have  the  greatest  number  lungs  of 

giiis¥"^''  [.;;■;  -^  •  -  ^ 

A.  By  far' the  greatest  number  have  gills.   '~  ^    '*  ' 
Q.  Are  the  lungs  simple  ? 
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.  A.  They  are  very  much  so,  there  is  geoerallj^  Only 
a  single  cavity  with  the  pulmonary  artery  ramified , 
over  the  inner  surface  of  it;  and  the  animal  can  at 
pleasure  shut  or  open  the  entrance  to  that  cavity. 

Q.  What  are  the  forms  of  the  gills  of  the  m61« 
lusca? 

A.  They  are  very  varied.  In  some  cases  there  isr 
only  a  single  cavity  into  which  the  water  enters,  and 
which  ha9  the  gills  in  ridges  upon  the  walls  of  it ;  ia, 
some  there  are  two  cavities,  and  in  others  four.  In. 
some  those  ^Us  are  external,  and  in  others  they  are, 
internal ;  ^ome  have  the  power  of  exposing  them  to 
the  action  of  the  water,  or  withdrawing  them  from 
that  action  at  pleasure;  and  some  have  them  con-, 
stantly  exposed  to  it« 

Section  VIIL— Peoddction  of  the  Mollusca.    ' 

Q.  How  are  the  mollusca  produced  ? 

A.  From  eggs,  which  are  in  general  hatched  ex- 
ternally. The  land  ones  deposit  their  eggs  in  the 
eiueth,  or  under  stones  and  rotten  wood ;  and  th^er 
that  inhabit  rivers  often  glue  them  to  aquatic 
plants. 

Q.  Is  there  not  something  curious  in  the  mode  in 
which  these  creatures  are  produced  ? 

A.; Yes;  it  b  one  of  the  most  curious  subjects  in 
natural  history.  Some  species  are  males  and  feiiiales^ 
and  spawn  like  fishes;  some  are  both  male  and  feaiale 
in  every  individual,  and  have  a  double  progeny,  aaitl 
some  produce  from  the  single  individual, 

Q.  Do  these  last  produce  their  young  by  buds,  Kke 
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the  hyelia,  or  by  the  diTisioii  of  their  bodies,  like  the 
planaria  ?^ 

A.  No;  they  produce  them  as  eggs,  or  separate 
beings. 

Q.  And  is  there  no  confusion  of  races  in  those  sin- 
gular modes  of  production  ? 

A.  Not  the  least.  The  young  of  the  oyster,  that 
are  the  sole  production  of  one  individual,  are  just  as 
perfect  to  the  race  as  those  of  any  of  the  warm  blooded 
animals. 

Section  IX*  -Uses  or  the  Mollusca» 

Q.  Are  the  mollusca  of  much^use  to  man  ? 

A.  They  are,  both  in  his  rude  and  in  his  cultivated 
state. 

Q.  What  are  their  uses  jn  the  rude  state  of  man- 
kind ? 

A.  They  are  most  important.  The  shelled  mollusca, 
whether  they  inhabit  rivers  or  the  sea,  cannot  escape 
by  flight,  like  fishes,  or  even  the  crustacea ;  and  there- 
fore they  form  a  standard  and  certain  article  of  food 
to  those  wretched  people  who  have  not  learned  to 
cultivate  vegetables,  or  breed  domestic  animals. 

Q.  Are  t)iey  still  used  by  any  people  ? 

A..  The  shelled  mollusca,  both  of  the  rivers  and  the 
coasts,  are  very  largely  used  by  the  natives  of  New 
Soiith  Wales,  and  by  those  of  very  many  other  coun- 
tries. At  some  seasons  the  people  may  be  said  to  live 
wholly  upon  them* 


'  See  Catechism  of  Zoology,  Part  VI L 
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Q«  Have  they'SRf^ilfa^  use tOTUeamlaamal  .p 
^  A.  They  istand  in  the  place  of  the  iDet&]&»^ '  Fdt.Af  a 
hftvd  shelly  ground  ta  the  dedred  shape  <m  <e  stoiiei 
becomes  a  knife,  the  head  of  a  spear>  oroiroiWy^oScfl 
fish-hook ;  the  large  biyslves  serve  for  bowband^isheSf 
Aikd  the  large  univalves  for  bottles*  A  savage  dq>E^d 
of  shells  would  be  nearly  in  the  save  conditioB^aiKiii 
eivilisedimin  deprived  of  iron*  '    iv 

■'  Q.  What  are  their  uses  to  civilized  men?  "u 

A.  They  are  useful  as  food;  the  shells  areeoUeotad 
as  ornaments;  the  coarser  shells  burn  into  very  poiv 
lime,  and  some  of  the  inhabitants  seorete  fluids  tbai: 
form  dyes  or  colours.  ^. 

<  Q.  Which  of  them  are  used  as  food  ? 
•  A.  A  very  considerable  number  of  those  that  io4 
habit  the  sea  and  its  ahores,  and  in  years  of  scaarcitip 
and  famine  they  have  often  saved  the  lives  of  tboa% 
sands  of  the  poor,  who  must  otherwise  have  perbfaed 
for  want  of  food.  |.. 

Q*  Which  is  the  most  esteemed  ? 

A.  The  oyster;  but  it  cannot  be  properly  densi» 
dered  as  poor  man^s  food,  as  it  has  to  be  drjedgeckiitSf 
<^  deep  water,  and  thus  is  not  got  without  considecablft 
expense.  '::    y 

%.  Is  the  oyster  always  wholesome  food  ?-.>l    h 

'  A.  Ahirays,  when  not  itself  diseased  ai')tooio*g^ 

kept,  which  is  Jcnown  bj  its.  being  livid.  laaid  idisn 

coloured.  -:;".  L  /!«•.:    j 

Q.  ^Which  iff  next'to it?  .•    r*.     :.■  .•/<<.. 

'  .'A.  Peehi^s  (^e>  mussd,  w]iioh<  >  ia  mqjati  .genenally 
dtfTaaed  .on >the  fkitbk '  shores,  J«id < .iiiootcACO0a6]|)lf>y 
aojtfaat She bhildreiiisaB  gMtfaeodt  a^^wivalisr^    ijsd« 
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<2<  ^"^t^^innidci  always  vifedesfMiiie? 
A  lA^^ild'  tbe^  eardy  pavt  of  the  season  k  k  always 
vatbidr  su^ctooB^  partly  because  it  has  just  tben' 
S|)fl«rn0d,  and  partly  from  feeding  on  the  young  of  tiMf 
sUiifiBb,  which  is  not  vholesoniew 
i>  "Q;  And  does  .food  that  will  not  poiB<H»  the  ftfumal 
that  eats  it,  rendor  hs  flesh  unhoksome? 

A.  It  does.  The  wholesomeness  and  flavour  of  ^aU 
animals  are  very  much  affected  by  their  food.  Milk 
liom  turnips  is  rank  as  compared  with  milk  iirom  hfty ; 
«id  mutton  from  a  dry  down  is  much  more  wfaolesoma 
than  from  a  marsh.  < 

Q.  Which  is  the  next  ? 

A.  The  cocUe.  It  is  found  in  the  sand,  and  as  it 
has  not  the  same  chance  of  eating  unwholesome  f6od 
as  the  mussel,  there  is  leas  danger  in  it ;  and  km 
BawHar  in  the  months  of  March,  AprS,  and  May^ 
^hila  tt<  isiin  season,  is  much  more  delicate. 

Q.  Are  there  any  other  eatable  bivalves  J? 

A.  Yes ;  the  razor^fisb,  or  q)out*fish  (toien%  sqtae 
«B"^Ahe  gapers  (mi^^\  and  the  scallop  (pecUn), 
Tliedff  are,  however,  used  only  in  some  parts  of  tfae 
^kisttry^  there  b^g  pr^udiees  against  them  in  others. 

Q.  Are  there  any  univalves  used  as  food  ?  .  .  v 

A.  Yes;  The  periwinkle  and  the  welk  ^tbenaoies 
^IvsboRitiBies  oanfonnded).  The  former  is  by  lar  4he 
Bidst  ideUcate^.  and  also  the  most  {>lentiful  •  oa  t^ 
British  shores.  » -     r   ,^ 

Q.  Are  any  of  the  land  KhoUnBcaiised  as'fb6d  fl> 
YilA;3Amtbey  live  upon,  fresk  vegetsblaiBtidAiilr,  ihe 
v%i9^«hoieeiftc«hai  ^ey  can-  ^^W-  ia-^erpptobaHii^ 
that   witiix^  |>«opls0r>  eooloiagi  ttkey ^fWuld  ^niSL  t«i(ii« 
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wholesome  food;  and  some  of  them  h£ire^MrS!l6ii 
10  some  countries  ever  since  the  dayis  of  th6  ftoihSfiS. 

Q.  Are  any  of  the  animals  of  the  shelled  mbHiisi^ 
used  for  any  other  puipose  than  as  human  food?' ' 

A.  They  are  of  great  value  to  the  fi8heirmen;'\rftb 
Ase  them  as  baits  in  the  white  fishery. 

Q.  How  aire  the  shells  Of  the  molluscs '  useful  i£s 
ornaments? 

A*  The  more  handsome  onjifes  are  highly  pria^  for 
their  forms  and  their  colours ;  many  ornaments  atkd 
little  useful  things  are  made  of  the  mother«of-f>earl 
shells ;  and  when  disease  in  the  organs  ^at  fobricaite 
the  shell,  cause  the  shelly  matter  to  collect  into  a 
little  Imll  within  the  animal,  that  ball  Is,  according.to 
Its  size  and  beauty,  valued  as  a  pearl. 
:  Q.  What  species  fui^nish  ^earl  ? 

A.  Many  species,  and  some  different  genera  of 
bivalves,  but  they  will  be  more  particularly  mentlooed 
afterwards,  '- 

.  <J.  What  shdls  afford  lime  ? 
.  A.  Any  shells ;  but  the  oyster  is  the  most  conve- 
nient. 
.   Q.  Are  shells  ever  used  as  a  manure  for  land  P  '^ 

A.  They  are.  On  many  parts  of  the  coasts,  thieire 
are  extensive  banks  formed  wholly  of  fba^ii^^tits  of 
shells  that  have  b6en  broken  by  the  tides  and  cur* 
rents  of  the  ocean,  and  for  some  soils  these  form  an 
excellent  manure. 

Q.  What  are  the  fluids  of  the  moUusca  that  are 
used  as  colouring  matters  ? 

'   A.  The  black  fluid  which  the  cuttle-fish  throws 
out  when  alarmed,  is  understood  to  be  one  of  the 
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ingredients  in  the  best  Indian  ink;  and  there  are 
some  of  the  univalves  that  yield  fluids  that  have  been 
at  times  highly  prized  for  dyeing  purple. 

Q.  Are  there  more  species  than  one  that  afibrd 
those  dyes  ? 

A.  There  are  three  or  four  species,  the  liquids 
from  which  have  various  shades  of  colour,  and  de- 
grees of  durability ;  but  the  quantity  is  too  small, 
and  the  process  by  which  it  is  obtained  too  tedious 
for  modern  use. 

Q.  Are  there  many  persons  employed  in  the  cap- 
ture of  shell  fish  ? 

A.  In  the  British  islands  there  are  more  than  ten 
thousand  employed  in  catching  them  for  sale,  and 
carrying  them  to  the  different  markets;  and  in  the 
remote  isles  they  form  an  important  part  of  the  food 
of  a  still  greater  number. 

Q.  Then  the  moUusca  are  not  an  unimportant  part 
of  creation  ? 

A.  No  part  of  creation  is  unimportant  as  an  object 
of  study ;  and  as  objects  of  general  usefulness,  the 
moUusca  rank  next  after  the  mammalia,  the  birds, 
and  the  fishes ;  while  in  some  parts  of  their  natural 
history  they  are  more  singular  and  curious  than 
even  these. 
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PART  II. 

Classification  or  the  Mollusca. 

Q.  Is  the  classification  of  this  part  of  the  animal 
kingdom  completa  ? 

.  A.  Very  far  from  it.  There  are  various  classifica- 
tions, possessing  different  degrees  of  merit;  but  there 
is  none  of  them  perfect,  nor  is  it  possible  to  form  a 
perfect  one,  in  the  present  state  of  our  knowledge. 

Q.  What  is  the  reason  ? 

A.  There  are  several  reasons:  many  shells  are 
known,  of  the  inhabitants  of  which  we  have  no  know- 
ledge ;  and  our  knowledge  of  the  nature  and  habits 
of  many  of  those  that  are  known  is  very  limited; 
besides,  the  descriptions  are  often  so  imperfect,  as  not 
only  to  leave  the  species,  but  even  the  genera,  in 
doubt. 

.   Q.  Which  are  the  most  natural  great  divisions  ? 
'   A.  Perhaps  the  following  are  as  natural  as  any : — 

Order  I. — Cephalopoda. 

Q.  What  is  the  meaning  of  cephtdopodaf 
A.  That  the  feet  are  attached  to  the  head,  and  not 
to  the  belly  or  body  of  the  animal. 
Q.  Which  is  the  next  order  ? 
A.  Order  II. — Pteropoda,  or  wing-footed. 
Q.  Which  is  the  third  order  ? 
A.  Order  III. — Gasteropoda. 
Q.  What  is  the  meaning  of  gasteropoda  f 
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A.  That  the  foot  is  attached  to  the  belly  of  the 
Animal; 
.     Q.  Which  18  the  fourth  ? 

A.  Order  IV.— Comchifera,  or  those  that  are  en- 
closed between  two  yalves  of  shelL 

Q.  Which  is  the  fifth? 
-    A.  Order  V. — Tunicata,  or  those  that  are  covered 
with  a  leathery  cloak  or  tunic 

Q.  Which  is  the  sixth  ? 

A.  Order  VI. — ^Brachiopoda,  or  those  that  have 
two  fringed  feet,  or  arms,  issuing  from  between  the 
lobes  of  the  cloak,  and  capable  of  being  extended  be- 
yond the  shells,  or  roUed  up  spirally  within  them. 

Q.  Are  the  animak  equally  distributed  in  those 
Orders? 

A.  Very  far  from  it.    Some  of  those  orders  contain 
but  a  few  species,  or  even  individuals ;  but  they  have 
•  the  advantage  of  being  natural.    Some  of  the  orders 
have,  however,  to  be  divided  into  sub-orders  and  sec- 
tions, before  we  com^  to  genera  and  species. 

Order  L — Cephalopoda. 

Q.  You  mentioned  that  the  cephalopoda  are  animals 
which  have  the  feet  attached  to  the  head  ? 

A»  Yes;  but  those  feet  are  rather  tentacula  or 
<ftrm8,  than  feet  properly  so  called. 

Q.  What  is  their  common  name  ? 

A.  They  are  usually  called  cuttle-fish. 

Q.  What  element  do  they  inhabit  ? 

A.  They  are  all  inhabitants  of  the  seaj  and  they  are 
swimmers. 
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Q.  What  ii  the  form  of  these  animals? 

A.  They  consit  of  a  tunic  or  sac,  which  contains 
the  viscera,  and  of  a  head^  sarrounded  by  the  arms, 
<or  tentacula. 

Q.  Are  there  diflerent  kinds  of  them  ? 

A.  Yei,  They  differ  so  much  that  they  may  be 
considered  not  merely  as  separate  genera,  but  as  sub- 
orders. 

Q.  Whfit  are  their  general  character,  or  those  that 
belong  to  the  whole  order  ? 

A.  Besides  the  form,  which  has  a  resemblance  in 
•them  all,  they  spawn  like  fishes ;  they  have  two  gills 
for  breathing,  one  on  each  side ;  they  have  two  eyes, 
aoroething  resembling  those  of  the  vertebrated  ani- 
mals, and  they  have  the  rudiments  of  organs  of  hear* 
iog. 

Q.  Mention  some  more  particulars  of  their  form  ? 

A.  They  have  a  flattened  disc  on  the  top,  in  the 
middle  of  which  is  the  mouth,  which  has  a  fold  of 
skin  resembling  lips,  and  withip  that  two  homy  man- 
dibles, bearing  some  resemblance  to  the  beak  of  a 
parrot ;  and  the  tongue,  which  is  placed  between  the 
homy  mandibles,  is  armed  with  teeth. 

Q.  You  mentioned  the  tentacula,  or  arms? 

A.  These  are  connected  with  a  ring  of  muscles  that 
surrounds  and  strengthens  the  disc  containing  the 
mouth;  they  have  numerous  suckers  on  their  inner 
surfaces,  by  means  of  which  the  animal  can  attach 
itself  firmly  to  substances;  they  are  sometimes  forti- 
fied with  fins  of  horn  on  the  other  side,  and  in  some 
of  the  species  there  are  two  much  longer  than  the 
-est,  which  are  denominated  feet. 
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<Q.  What  U  the  use  of  the  arms  of  the  ceph^o* 
poda? 

A.  They  serve  many  uses.  The  animal  lays  hold 
with  them,  conveys  its  food  to  its  mouthy  and  it  uses 
t^em  as  oars  in  swimming. 

Q.  Have  they  no  other  swimming  appendages  but 
the  arms  f 

A.  Some  of  them  have  not,  but  others  have  fin*^e 
appendages  to  the  sac  which  contains  the  viscera* 

Q.  What  is  the  consistence  of  the  sac  ? 

A.  In  some  it  is  wholly  soft,  and  protected  only 
by  a  thick  leathery  cloak,  or  tunic,  but  in  others,  it  Is 
protected  by  shells. 

Q.  Of  what  forms  are  the  shells  of  the  cephalo- 
poda? 

.  A.  Some  are  internal,  and  consist  of  spongy  plates 
of  shelly  matter,  improperly  called  cuttle-fish  **  bones/' 
while  others  are  ^eternal,  and  of  a  spiral  form. 

Q.  Is  there  any  thing  peculiar  in  the  stomach  of 
the  cephalopoda  ? 

A.  It  is  worthy  of  remark  that  the  stomach  re- 
sembles the  gizzard  of  a  fowl,  at  the  same  time  that 
the  mandibles  resemble  a  beak. 

Q.  Are  these  the  animals  that  discharge  the  inky 
«uid  ? 

A.  They  are.    That  fluid  is  a  peculiar  secretion, 

,t^e, object,  of  which  appears  to  be  to  cdnceal  the  fish 

•  from  its  enemies  by  darkening  the  water. 

,  ,    Q.  Of  what  seas  are  the  cephalopoda  inhabitants  ? 

j   A.  I'hey  iaTe  inhabitants  of  all  seas  from  the  equator 

to  the  poles ;  but  they  are  much  more  numerous, 

both  in  individuals  and  in  species,  in  the  warm  seas  .* 
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9fffiib^^UAi  a>«u€lL'l«i^|^tixe::fbef^'4d  Uuefr  so 
Ibat.tbqy  Jiave  been  said  tit  poll  hoM'^ni^^^^i^ 
y^t^r^SL^  also  to  vetein  ilive»(|hepe%ill')9%  yfWi 
frowned.  '  "*>*^^' 

i.  Q«  Are  there  not  some  •peculiarities  In- tMe  eyes 
of  this  division  of  the  mollusca?  '  -^*^ 

..  A*  The  eyes  of  the  cuttle-fish,  in  pattkular,  ^lu*e 
9WCh  larger  and  more  perfect  in  their  foraaatidti^lSilJff 
Ibeeyea  of  onany  other  aalmals;  end  though  'tlie 
concave  or  fore  part  of  the  eye  be  flat,  as  is  the  6a^ 
with  aU  animals  that  live  in  the  water,  the  cattle^h 
ffiBJojw  a  considerable  range  of  vision-^can'see  a  good 
URay  about  iL 

Q.  How  is  that  efEected  ? 

A.  The  opening  of  the  eye-lids  is  considerable,  and 
the  crystalline  lens,  or  magnifying  organ  of  the  eye, 
stands  out  so  that  it  can  receive  the  rays  of  light 
from  a  considerable  portion  of  spacei  "  -^^ 

Q,  Then  there  is  reason  to  bdieve  that  tb^  abinjals 
of  this  order  depend  more  on  vision  than  many  of  the 
other  mollusca  ? 

A.  There  is.  Their  habits  are  but  obecurely  known, 
but  as  they  are  swimmers,  and  often  near  the  surface 
of  the  water,  it  is  highly  probable  that  they  perceive 
their  prey  by  the  sights  which  is  not  die  case  W%h>!^e 
i^bMeeders  among  the  land  nollosca^^of  iwit^4b6se 
that  .inhabit  4he  bottom  of  the  sea  BBd<^thisiladb^^ 

^^  WJI^istfaefocnof  theGrystaiUnefatMt^  ^^i  "i 

^ih^^U  isvapheiJcal)  and  in  iti  ^tfeiktaf*^  ^v>^«fai|fetf 

tbatio£l;he^verlaiimted»aiiimairt;^   ..-. .  .:unii')  bai^  ,vboJ 

Q.  Is  there  no  peculiarity  in  it  ?     ^  '"'^'  '«^  ^^ '  ->*  ^"^ 
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9f;^d,Q(Xmng  .compofed  oC.one  lens,  is  oompctted^  df 

^Y4Vr  >*^ch  are  united  irantveBsely  to  the  4iiiie  tff 

▼Ision  by  a  partition  of  the  retina  and  its  coats.       '  '^> 

,..Q.  And  do«fr  the  leais  occupy  the  grater ^paic  of 

the  eye  ?  v- 

v>A.  Jtv  doea  not.    The  greater  ^rt  is  filled  l^  a 

|[itreous  humour,  which  is  not  contained  in  eelltf  likiS 

that  in  most  other  animals,  bnt  flows  out  where  Ae 

coats  of  the  eyes  are  punctured.  > 

.^Q.  Are  there  any  sub-orders  of  the  cephalopoda  t 

..A*  There  are  two,  Sepiacea,  in  which  the  saci^ 

supported  by  horny  or  shelly  processes,  or  plates^  aiidf 

NautUacea,  in  which  it  is  furnished  with  B  shelL   ./ 
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SuB-oEBEE  I. — Sepiacea, 

Q.  How  many  genera  are  in  that  6ub«order?      '  '• 
,  ]  A*  IWe  are  usually  reckoned  five. 

i>fj. :    •  1.  Octoput^  i 

2.  Eledona,  ^ 

.) (I9<i .What. fM*eti)e characters  of  Octopus f  - ^  >  •  ^ 

0^}  Aft  .the*,  name  implies,  they  have  eight  arinstot^' 
4af  Vitiniliabiodwith  a  double  row  of  suckers,  And  all^ 
of  equal  length.  The  Octopus  vulgaris,  which  is  fbuad^ 
in  the  Qrij^  aeoi^  nvei^^  be .  takcit^  aa  >  die  typeC-  Ilie 
l«^sj(}%<rf¥)«Sl*  Ihfr^fjni  six  ti«e^  .theilength  iJf .tlie 
body^  and  furnished  wi t&v  not^  hs$iAma^tmoicd^  '  ~ ' 
and  forty  suckers,      y,    -  ,     >. ,.  .^^  ..        ■  i 
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Q.  What  are  the  characters  of  JEfedbNaf    ■ 

A.  In  general  like  the  former,  only  the  arms  have* 
hut  a  single  row  of  suckers.  Some  of  them  smeR- 
like  musk.  They  have  not  been  met  with  in  the 
British  seas. 

Q.  What  are  the  characters  of  Ocythoe  ? 

A.  They  are  singular,  and  some  of  them  have  been 
mbrepresented. 

Q.  What  are  those  that  relate  to  the  form  of  the 
animal  ? 

A.  Two  of  the  arms  have  a  membranous  expansion 
like  a  sail;  and  the  double  rows  (^suckers  upon  the 
others  are  placed  upon  short  foot-stalks* 

Q.  Hare  they  shells  ? 

A.  They  have  never  been  found  excepting  in  shells ; 
but  the  shells  which  they  are  found  inhabiting  are 
not  of  their  own  construction,  nor  are  they  con- 
nected with  them  in  any  way  whatever,  further  than 
by  taking  possession.  They  can  leave  the  shell  en- 
entirely  when  they  plpase,  which  is  not  the  case  with 
any  of  the  moUusca  that  nfanufactures  its  own  shelL 

Q.  What  shell  is  it  of  which. the  Ocythoe  takes 
possession  ? 

A.  The  argonauta^  vulgarly  called  thfe  paper  nau' 
tUuSm 

Q.  And  is  not  the  animal  that  makes  the  akell 
kAovm? 

A.  Noi  The  shell  has  been  often  met  with,  the 
animal  never.  It  belongs  by  analogy  to  the  seoand 
siib-order  of  cephalopoda. 

Q*  And  how  does  the  Ocythoe  manage  its  adopted 
shell  ? 
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A.  With  great  adroitness.  It  rises  to  the  surface, 
rows  with  its  suckers,  spreads  its  membranous  arms 
as  sails,  and  dives  to  the  bottom  when  danger  ap- 
pears. 

Q.  What  are  the  characters  of  the  genus  Sepia  ? 

A.  They  have  a  narrow'  fin  on  each  side  of  the  sac  $ 
Che  suckers  are  irregularly  placed,  and  the  back  of 
the  sac  is  strengthened  by  a  shelly  plate,  of  a  very 
light  and  spongy  texture. 

Q.  Is  that  plate  the  cuttle-fish  bone  of  th\e  shops  ? 

A.  It  is ;  but  it  has  no  resemblance  to  bone,  it  It 
chiefly  carbonate  of  lime,  and  therefore  a  shell. 

Q.  Does  tjiat  plate  consist  of  uniform  matter 
through  its  whole  substance  ? 

A.  No.  There  are  tubercles  on  the  upper  part  of 
it  as  hard  as  porcelain  shell,  but  they  contain  more 
animal  matter;  within  those  there  is  a  layer  of  tough 
and  flexible  hom^  and  within  that  the  successive 
layers  that  make  up  the  body  of  the  plate  are  more 
like  pearl-shell,  but  they  are  very  light,  loose  in  their 
texture,  and  without  lustre, 

Q.  Was  not  the  bone  of  the  cuttle-fish  once  used 
in  medicine  ? 

A.  Yes ;  but  it  has  no  more  medical  qualities  than 
any  other  carbonate  of  lime. 

Q.  Have  the  sq)ia  feet  ? 

A.  They  have  two  of  the  arms  much  lao^r  tiian  tiie 
rest,  to  which  the  name  of  feet  is  usually  given* 

Q.  Where  does  the  sepia  inhaMt  ? 

A.  It  is  not  uncommon  in  the  British  seas,  but  as 
it  is  a  peli^ic  animal,  it  is  not  often  taken  alive^  * 


MM  CATECUlSli  fQF  ilOOLOGY. 

the  shelly  plate  is  frequently  cast*  upon  all  tJke/sb^es 
fft>iii  the  south  to  the  north  of  the  island.  .    , 

<{.  What  are  the  characters  of  LoUgof  .4. 

A.  The  plate  is  homy,  and  imbedded  in  the  aa^^ 
the  arms  and  legs  are  not  so  long  in  propoetion  as 
those  of  the  sepia,  and  the  suckers  are  disposed  in 
double  rows.  There  are  several  species  found  on  tl^ 
Chores  both  of  Scotland  and  England. 

Q.  Are  any  of  them  used  as  food  ? 

A.  Formerly  they  were,  and  in  some  places  they 
are  so  still )  but  they  are  not  used  in  Britain* 

Sub-order  IL — NautUacea. 

Q.  What  is  the  distinguishing  character  between 
diese  and  the  others  ?    1 
'  A.  They  have  shells,  and  the  others  have  not.    .  • , . 
Q.  What  are  the  principal  genera  ?  j.: 

A.  There  are  principally  two  of  them : 

1.  Sphrula, 
'  2.  Nautilus ;  .    '     >  ^ 

but  the  nature  of  the  animals  is  imperf^etly  knotUK 
Both  have  spiral  shells,  which  are  siultilooulart  that 
is,  divided  into  a  number  of  chambers  or  ootayhrto 
nients,  by  partitions,  which  are  entnpe  in  sonietoasei^ 
and  in  others  perforated  in  the  centre  $  but  the  aiscif 
of  the  spirula  is  internal,  and  that  of  the  nautiluaead^ 
temal. 

Q.  Of  what  seas  is  the  iptrtiib  a  native  ? 
.  A.  It  b  found  most  abundantly  in  the  West  Indian 
as,  where  one  species,  the  ipiruia  vilgarif^  ii  v^ary 
imon/      '      '  -       .  >■         '  ^  >.  >:  1  .  'v 


^  . )0  .' r. ']|)OHDUS<»J ''■■-(!  A  ;  lift 

"^Qi'-W*fet  ire  iti  characters  ?  .  *] 

A.  It  beard  8  considerable  resemblance  to  the  sep)»i 
and  the  spiral  shell  occupies  nearly  the  same  sltuadon 
ad'whM  is  called  the  **  bone"  in  that  animal. 
^Q.  What  is  the  use  of  the  shell? 

•  A.  That  is  not  rery  well  known  ;  bat  as  the  spirul^ 
ihbabits  deep  wat^,  it  i%  by  no  means  improbaUe  thaA; 
the  animal  uses  it  as  an  air-trunk,  by  the  management 
of  which  it  changes  its  specific  gravity,  and  rises  or 
sinks  in  the  water. 
Q.  What  are  the  characters  of  the  genus  Nau^m? 

'  A.  They  are  very  imperfectly  known.  The  animal 
of  one  species,  the  nautilus  pompiHuSy  has  bec;p  des« 
cribed  by  Rumphius,  who  mentions  that  the  animal 
resides  in  the  last  chamber  of  the  shell,  the  one  next 
the  mouth ;  and  that  a  ligament  descends  through  the 
perforations  in  the  partitions  to  all  the  other  cham- 
bers.   The  arms  or  tentacula  that  surround  the  mouth 

» 

of  the  nautilus  have  no  suckers. 

Q.  What  is  the  use  of  the  shell  ? 

A.  The  last  chamber  of  the  shell  protects  the  ani- 
meA;  and  it  is  probable  that  the  other  parts  may  act 
iarchanging  the  specific  gravity,  in  the  same  manner 
as  the  internal  shell  of  the  spirula ;  but  the  general 
economy  of  those  very  singular  animals  is  but  little. 
kkM>wn ;'  and,  in  natural  history,  conjectures  are  worse 
than  umI^s. 

OaoER  II, — FxEBorosA. 

'  ■  Q-  What  18  the  meaniag  of  pteropoda? 
A.  Literally  it  means  "  wing  footed ;"  but  as  p 

E  2 
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anvpd«^  to  whicb  it  is  iw'k^®^  «^o  ifirf)fthiMi%i.N0l)lthe 
9ea,  it  really  fofiw^**  fip-fpotei"  •    j  .. 

,  Q,  Ar«  they  nak^  aninj^lfii,  qr  haye  0ey  sh^^    u 
A.  Some  are  covered  with  ft  do)i)>le  tuoifl.eriickidlEy 
sppne  have  spiral  ufiiv^lve  sbel}f ,  fsopie  ba^e  t»d  abvUs^ 
sQlfiere4  tpgetl^e^  ^  the  p)ae^  wiier^  t/tm  |iiog9«  arftjn 
bivalves ;  and  some  ho^vp  hefuk.  whil^  QliiffCi  w§  witb- 

onU  .  ^ 

,Q,.  Wh9^  y^re  t^e  chavncteni  wbifib  lire  ownm  to 
them  all  ? 

A.  They  have  no  feet  for  crawling,  jhq  nuiiers  for 
adheripg  to  suhstancesy  no  arms  for  ^eisdng  their  food,- 
apd  it  IS  ({oubtful  whether  any  of  them  have  Qrgpus 
of  sight, 
Q,  What  are  their  positive  characters  F 
A.  They  are  all  small  in  sixe ;  they  &wim  b^y  means 
of  .tw^  Qns,  one  on  each  side  of  the  anterior  part  of 
the  body ;  they  are  continually  floating  in  the  water, 
and  have  the  the  power  of  altering  their  shape,  size,^ 
and  specific  gravity ;  ^d  etaph  individual  is  both  male 
and  female. 
Q.  What  seas  do  tjiey  inhabit? 
^.  They  are  rare,  in  the  temperate  latitudes^  and 
have  n^ver  been  found  on  the  British  ^hor^;.  but. 
some  of  them  are  very  abundant  in  the  waun  .latJfi  - 
tudes,  and  others  swarm  in  the  arc^e  peas>  Vh^pe 
they  form  a  considerable  portion  of  the  foo4  of  tb^ 
common  whale.-  ,.♦    •  .Jj,i:i.i 

Q.  What  are  the  gepQffl?  <  t  <  'V    i^* 

A,  They  are —  ■>  .  :  •  i    i. 

1.  Cliot  with  a  mfimbrf^poHs  cpyeriog;  Coondibptb  i« 
'    .  .    .  .  ..     -.i'.    '  I .  '7 


^tnd  warn  mm  bo[d  ^eas  (Afferent  ^eies),  kad^Mi-' 

ing  the  fins  and  gills  in  the  same  organs. 
2.  Cleodora,   of  a  pyramidal  shape,    and  with  two 

nembranous  wings  or  fins. 
7.  CytnbuUa,  with  the  tunic  cartilaginous,  and  in  the' 

form  of  a  trough.    It  has  only  one  wing  or  fin,  but 

that  IS  divided  into  three  lobes. 

4.  Limacina^  with  the  hinder  part  of  the  body  en-' 
closed  in  a  weak  spiral  shell  of  a  turn  and  a  half, 
and  the  head  and  fins  very  like  those  of  clio.    It  is 

:  very  abundant  in  the  polar  seas. 

5.  Pneumodermon  (breathing  by  the  skin,  the  gills  be- 
ing fin-like  appendages  on  the  neck).  This  genus 
has  a  soft  covering,  and  possibly  the  tentacula,  from 
their  form,  have  suckers. 

6.  Hylea,  destitute  of  a  head,  and  having  two  valves 
of  shell  soldered  together.  Found  in  the  Mediter- 
ranean. 

Order  III. — Gasteropoda. 

Q.  Is  that  a  numerous  order  ? 

A.  Exceedingly  numerous,  and  the  genera  which  it 
includes  are  very  much  diversified  in  their  appearances 
and  habits. 

Q.  What  are  the  general  characters  ? 

A.  The  foot  on  the  belly,  from  which  the  order  is 
named,  is  the  most  general  one. 

Q.  What  are  the  parts  of  the  gasteropoda  ? 

A.  Independently  of  the  particular  organs,  which 
vary  i^ith  the  habits  df  the  animals,  and  the  elements 
in  which  they  live,  they  may  all  be  consider' 

c  3 
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ipade  up  of  the  foot,  the  cloak,  of  tunic,  and  the 
head. 

Q.  What  is  the  foot  ? 

A.  It  is  a  firm,  muscular  organ,  covering  a  greater 
or  less  part  of  the  under  side  of  the  animal,  according 
to  the  species.  The  inner  surface  of  it  supports  the 
viscera,  and  the  outer  serves  as  a  sucker  and  an  prgiui 
of  motion;  and,  in  those  species  that  inhabit  tb«^ 
water,  it  answers  also  as  a  fin. 

Q.  What  is  the  cloak  ? 

A.  A  strong  leathery  covering,  attached  to  the  foot 
at  each  side,  and  forming  an  arch  ov^r  it,  which  pro* 
tects  the  vital  parts  of  th<B  animal.  Sometime9  the 
hack  of  the  tunic  is  supported  by  plates  of  siie(ly 
matter,  and  sometimes  by  a  conical,  or  spiral  shell. 

Q.  How  is  the  head  situated  ? 

A.  It  is  united  to  the  foot  below,  and  to  the  clo^ 
on  the  sides  and  back.  In  general  it  is  furnished  with 
tentacula. 

Q.  What  is  the  system  of  circulation? 

A.  It  is  very  simple.  There  is  no  ventricle  or 
auricle  connected  with  the  lungs.  The  heart  is  usua{ly 
in  the  left  side  of  the  body ;  but  in  those  that  have 
spiral  shells,  the  heart  is  always  situated  on  the  aide 
next  the  pillar,  round  which  the  whorls  or  spires  of 
the  shell  wind. 

Q.  What  is  the  system  of  respiration  ? 

A.  There  are  two  distinct  systems:  those  th^t 
breathe  air  by  lungs  {jmbnoftfcra),  an(l  tfiose  t^at 
breathe  water  by  gills  {hronchiferq\  and  those  fivm 
two  sub-orders,  or  sub-divisions  of  the  order. 
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S(7B  pRDEA  I. «^ Gasteropoda  Fuihohif^iu. 

Q.  Wt)9t  is  the  general  qkarncter  of  these? 

A.  They  all  breathe  free  air,  and  have  one  p^)(nQf 
aary  cavity,  on  the  side  opposite  to  the  hetirt,  t}^^ 
apening  to  which  they  can  s(iut  aqd  open  at  their 
pleasure. 

Q.  How  are  they  produced  ? 

A.  They  are  all  produced  from  eggs,  and  they  are 
generally  male  and  female  in  the  same  individual. 

Q.  Are  all  the  gasteropoda  that  breath  air  with 
lungs  inhabitants  of  the  land  ? 

A.  No.  Some  of  them  inhabit  the  It^nd,  and  some 
the  water,  so  that  they  have  to  be  arrange  iq  two 
sections. 

Section  I. — T£BBESTaiAL. 

Q.  Are  there  any  distinctions  of  these  ? 

A.  Yes.  There  are  two  tribes,  one  that  have  the 
shell,  which  is  sometimes  flat,  sometimes  sub*«piral, 
and  sometimes  91  flexible  horny  plate,  imbedded  in 
the  cloak>  and  those  that  have  th^  shell  conicf^  or 
spiral,  and  external,  covered  only  with  an  epidermis,; 
and  covering  the  body  of  the  animal. 

TVibe  1 .     7^  shell  or  shield  in  the  eioak. 


'1,1    , 


Q.  What  are  the  general  characters  of  these? 
A.  They  have  four  tentacula,  which  are  capa*^  * 
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beings  extended  or  withdrawn,  the  eyes  are  tsaUKpovAU' 
on  the  tips  of  the  upper  pair. 

Q.  Are  these  animals  perfect  in  their  organiza- 
tion? 

A.  The  organization  of  all  animals  is  the  very  best 
adapted  to  their  habits  and  the  elements  in  which 
they  lire,  that  it  is  possible  to  imagine;  but  if  we 
except  vision,  we  hare  reason  to  conclude  that  the 
senses  of  those  animals  are  not  very  acute. 

Q.  Ha?e  they  not  the  sense  of  taste  in  consideralifte 
perfection  ? 

A.  They  must,  for  we  find  that  slugs  and  snails, 
which  belong  to  this  subdivision,  find  out  the  most 
delicate  vegetables,  such  as  young  leaves  and  r<pe 
strawberries  and  other  fruits,  with  great  care  and  cer* 
tainty ;  and  that  they  are  not  guided  by  the  sight  is 
plain,  because  their  selections  are  generally  made  in 
the  dark^  and  they  prefer  dull  weather  to  that  which 
i»  bright. 

Q.  Is  there  any  part  of  their  anatomical  structure 
from  which  we  can  form  an  estimate  of  the  general 
acuteness  of  their  different  senses  ? 

A.  Yes.  In  all  organs  that  have  been  discovered 
and  examined  as  the  seats  of  particular  senses,  it  is 
found  to  be  a  general  law  that  that  organ  which  is 
the  most  abundantly  supplied  with  nerves  is  the  most 
sentient. 

Q.  And  how  does  that  apply  to  the  animals  under 
consideration  ? 

A.  The  tentacula  are  much  more  abundantly  sup- 

pltfid  with  nerves  than  the  eyes,  whether  the  eyes  be 

eated  on  the  tentacula,  or  at  their  b^es;  ^rid'there-^ 
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fQlfi^u«p}<^>  J^PtocuU'  ai«  ths  oigamt  of  tonck 'Or' 
feeling,  we  are  warranted  in  concladtng.  tiiat  dial" 
9eBfl0  j»  jpucb  more  acutef^-of  much  more  csteo^l 
service  to  the  animal  than  the  sense  of  sight. 

:r  A-  ^,9ff  miuoiy  genera  am  there  ? 

;iAt  There  are  three  known  genera:  > 

,         1*  Limtut^  the  slug; 

2.  ^armacetta^  aad, 

3.  TcdaeeOa. 

Tbe  fiiBi  genus  is  very  oomnum;  there  are  loeiiy 
species,  and  they  are  very  destructive  to  young  j^antSi 
aD^i  to  strawberries,  and  other  esculent  fruits. 

Q.  What  are  the  characters  of  the  slug  P 

4«  The  body  is  lengthened  and  poiat^  behind  j 
theidoak  is  furrowed,  and  contains  towards  the  faea4 
the  shield,  which  is  a  flexible,  horny  plate.  The 
whole  body  is  lubricated  with  a  glutinous  slime,  and 
the  atiimal  leaves  a  train  of  the  same  slime  where  k 
passes  along. 

Q.  Are  those  animals  hardy  ? 

'  A«  They  are  much  more  so  than  the  shelled  tribi; 
of  the  same  sub-order.  Slugs  come  out  of  their  winter 
hulnti^tions  much  earlier  in  the  seaspq,  and  they  fve 
found  10  those  cold  and  upland  parts  4>f  the  oouatry 
where /DO  sheUfd  onei  are  to  be  met  with- 

Qf  What  is  (be  character  of  their  mouths  ? 

A.  They  have  horny  jaws  for  cutting;  but  as  they 
feedi^mpon  miocuieot  substances,  their  stomachs  pre 
very  simple. 

Q^  Do  they  live  wholly  upon  ve^tables  ? 

A-  Not  altogether^  Some  pf  the  laiger  specie^  ff^ 
upon  earth-wormsu 
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Q.  What  are  the  diBtingubhing  cittncteis  v^tf  Sor^ 

inacdUi?  -    •*  1  rm 

A.  The  chief  one  (as  the  name  imports)  is^lirafi  thb 

shield  is  not  toward  the  head,  as  in  the  slugy  bu^  at 

nearly  equal  distances  from  both  ends  of  the  hddy* 

There  is  only  one  known  species^  a  native  of  Mesapo^ 

tamia.  *   x! 

Q.  What  are  the  cliaracters  of  testacdla  ?         '^> 

A.  Besides  the  shield  at  the  anterior  part  of  Abe 

doaky  there  is  an  open  sub-spiral  plate  of  shdii  fiirther^ 

backwards,  and  the  foot  extends  on  each  side  beyond 

tiie  body.  C 

Q.  What  are  its  habits  ?  .  <i > 

A.  It  lives^  for  the  most  part>  under  ground,  wh^re 

it  pursues  and  preys  upon  the  common  earth-worm.  -. 

TestaceUa — tribe  2.     TJie  shell  external. ' 

'  I- 

Q.  What  are  the  characters  of  these  ?  ^    ,  u 

A.  The  shells  are  spiral,  more  or  less  tarlnnatM, 
covered  with  a  cuticle,  and  sometimes  armed  wob 
hairs. 

Q.  Are  they  very  numerous  ? 
■  A.  They  are  very  much  so.  ,  ?       . 

Q.  What  is  one  of  the  most  common  genera?'       '' 
A.  The  snail  {Helix\  of  which  there  are  at  least* 
twenty-two  species,  natives  of  Britain. 

Q.  What  are  the  characters  of  tiie  animals  ?- 

A.  They  very  much  resemble  those  of  the  8?ug; 

Snails  form,  during  the  spring,  a  gr^t  part  '6f  ihe 

food  of  the  thrush  tribe;  and  the  broken  shelts  i^y 

be  found  in  great  numbers  under  hedgeSj  -where  the 
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hMi  dig  die  simQs  from  tbeir  luding-pUiees,  and  Ukus 
render  a  most  important  service  to  the  gardener  and 
tfa6  farmer. 
^"  Qk  What  are  tbeir  characters? 

A.  In  Britain,  though  they  are  very  abundant  in 
Mxae  disttrictfl,  they  are  by  no  means  so  widely  difnised 
as  the  naked  slugs. 

Q.  What  is  the  difierenee  in  their  localities  ? 

A.  The  shelled  snails  are  confined  to  the  warmer 
parts  of  the  country,  and  are  never  found  in  the  bleak 
mountainous  districts;  they  are  fond  of  moist  weather, 
but  they  cannot  live  in  so  wet  places  as  the  naked 
slugs,  and  they  perish  sooner  in  water. 

Q«  Is  it  not  rather  singular  that  an  animal  covered 
only  by  a  skin  should  be  less  affected  by  changes  of 
heat  and  cold  than  one  which  is  protected  by  a  shell  ? 

A.  Not  at  all,  the  hardness,  the  strength^  or  the 
thickness  of  the  covering  is  not  that  which  protects 
the  inmate  from  changes  of  temperature. 
.,i^Q»..ARd  nay  a  mere  skin,  be  a  better  protection 
ai^unst  heat,  or  .cold  than  a  hard  substance  ?  • 

A.  It  may.  A  flannel  jacket  may  be,  and  would 
be  a  much  better  protection  against  changes  of  tem- 
perature than  a  casing  of  iron ;  and  a  moistened  sheet 
of  blottijig  paper.M  «  much  better  protection  against 
beat  (then  the  thickest  garment.  The  moist  and  slimy 
coat  of  the  slug,  with  the  internal  plate  or  shield  over 
the  vital  partis  of  the  body^  is  a  much  better  protection 
tbaa'tb«  .shell  of  the  snail 

:i(l2*  'What  sort  of  retiring  places  do  the  snails  prefer? 
^  ^  HJoks  AD  okl  walls^  and  other  places  that  o**^ 
(iOt»pmn6fie\j  iffty  I  they  are  very  numerous  w 
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dry  fields^  mhen  they  nettle  ttid  ipend  the 
tinder  the  hedges,  At  a  greater  or  Icn  depth  acootding 
to  the  degree  of  cold. 

Q.  Which  is  another  important  drriaion  of  the 
tribe? 

A.  The  pitpaeea,  the  sheik  of  which  have  teetii,  or 
laminae ;  and  at  a  certain  age  the  mouth  of  the  shell 
thickens  into  a  ring,  after  which  the  shell  and  the 
inhabitant  cease  to  grow  in  size. 

Q.  Tg  there  any  further  peculiarity  about  them  ? 

A.  Yes ;  some  of  the  shells  are  dextr^l,  and  others 
tinistral.  The  inhabitants  of  the  dextral  shefis,  have 
all  four  tentaculaj  but  some  of  those  of  the  siniBtxtLl 
have  only  two. 

Q.  Is  there  any  other  remarkable  genits  ? 
'     A.  Yes.    VUfinOy  in  which  the  shell  only  incloses 
a  small  portion  of  the  body  of  the  animal»  and  has  the 
lobes  of  the  cloak  folded  back  over  it. 

Q.  Any  other? 

A  Yes.  Cycloitoma  (round  mouth )|  in  which  the 
mouth  of  the  shell  is  circular,  the  foot  furnished  with 
an  opercalum,  the  eyes  not  on  the  tentacula,  bat  on 
little  footstalks  at  their  base,  and  the  sexes  distfaict* 

Q.  Are  there  any  British  species? 

A*  Yes,  there  are  at  least  two,  of  whicii  tgfdoiUmla 
blegam^  found  under  moss  and  ferns,  is  the  most 
remarkable. 

Section  U. — Aqcjatic. 

Q.  What  are  their  general  characters  ? 

A.  They  live  lA  shallow  fresh  Waters,  and  come  to 
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1/lmmsAte  tn  brefttlie;  they  have  gettemlfy  tWo  flat 
tenCacala,  with  tfai$  eyes  at  their  baaei. 

Q.  Are  they  m^e  and  female  ? 

A*  No,  the  sexes  are  united  in  the  same  individual. 

Q.  Where  do  they  place  their  eggs  ? 

A.  They  glue  them  to  the  stalks  of  aquatic  plants, 
with  a  glutlnoas  substance  that  is  not  soluble  in 
water. 

Q.  On  what  do  they  feed  ? 

A.  On  vegetable  matter  under  the  water. 

Q.  And  how  do  they  breathe? 

A.  As  they  breathe  by  lungs,  they  have  to  come  to 
the  surface  of  the  water  for  respiration. 

Q.  Have  all  this  section  shells  ? 

A.  No.  Like  the  terrestrial  ones  they  form  two 
tribes,  one  of  which  har  no  eSLtemal  shelly  covering, 
and  the  other  has. 

Tribe  1.    Kaked. 

4Q.  What  are  the  characters  of  the  naked  tribe? 
*  A.  Some  of  them  are  nather  obscure,  as  few  indivi- 
duals  have  been  examined.  Those  that  have  been  so 
have  had  the  cloak  of  more  than  usual  thickness,  the 
lungs  near  the  hinder  part  of  the  animal,  the  mouth 
idtfaout  proboscis,  <yr  JaWs,  and  retractile  teutaenla, 
like  those  of  the  slag. 

Q.  Do  they  form  many  genera  ? 

A.  So  far  as  has  been  observed  they  form  only  one 
genus,  Onchidium. 

Q.  Are  there  any  British  spedes  ? 

A.  No.    The  only  ones  Uiat  have  been  met  wi'^' 
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h$vo  b?en  in  Mauritius  aqd  Judia,  and  the  Indian 
^ociea  jb  not  very  clearly  described.* 

Tribe  2.     With  skeili. 

Q.  Are  these  more  numerous  than  the  former  ? 
.    A.  They  are  much  more  so.    There  are  at  least 
seven  genera,  and  six  of  those  are  British  species. 
Q.  What  are  the  genera? 
A.  They  are  these : — 
1.  Lymnaeus. 
8.  Fhyia. 

3.  Aplexa, 

4.  Conovula, 

5.  Pkmorbit* 

6.  Segmentina,  and  >-.t 

7.  AncyluM. 

Q.  What  are  the  characters  of  the  first  genus  ?  . 

A.  They  have  all  dextral  spural  shells,  they  iohafail 
poob,  lakes,  and  rivers,  and  form  part  of  the  food  cf 
fishes  and  of  water-fowl ;  they  have  two  promuient 
tentacula,  have  three  jaws,  and  areof  both  sejies. 
3otte  of  them  are  much  infected  b^  very  miimte,  pik«- 
sitical  lheehes»  i  • 

Q.  Are  there  many  British  species  ? 

A.  There  are  six  or  seven,  one  of  which  grows: to 
the  length  of  two  inches.  It  is  found  in  stagi^ant 
waters. 

Q.  lyhat  are  the  characters  o^ph^aF 
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■^AJTHi}  slrell  is  nVistral,  about  half  an  fttchftf 
]iength,  glossy,  and  of  the  colour  'of  horn.  The  cfoak 
IS  transparent  and  can  be  reflected  over  the  margin  of 
the  shelly  as  the  animal  moves  along  the  surface  of  the 
water. 

Q^  Where  does  it  inhabit  ? 

A.  Shallow  lakes  and  pools,  and  dow  mnfiing 
streams. 

Q.  What  are  the  characters  of  Apleza? 

A.  It  is  a  small  sinistral  shell,  the  doak  of  which 
does  not  fold  back  over  the  shell. 

Q.  Where  is  it  found  ? 

A.  In  slow  streams ;  but  it  is  rare  in  Britain. 

Q.  What  is  the  character  otconovuhf 

A.  The  shells  are  conical,  but  the  aniiaal  is  not 
known. 

Q.  What  are  the  characters  oiplanarhUf 

A.  The  spares  of  the  shell  are  nearly  in  the  sdtne 
kniiflontal  plane,  or  flat.    When  some  of  the  speeies 
ibreirritated,  they  give  out  a  purple  fluid  from  between 
the*  cloak  and  the  foot. 
. '  >Q»<  Are  there  many  British  spedes  ? 

A.»  There  are  at  least  nine,  most  of  them  yerjr. 
minute ;  and  all  of  them  inhabitants  of  ditches  and. 
shallow  pools.    The  tentacula  are  in  the  form  of 
threads* 
'  <^.  What  are  the  characters  of  segmetUinaf 

A.  The  shell  is  divided  into  chambers  which  coBk* 
municate  with  each  other  by  triangular  o[^eniqgs. 
The  British  species  is  very  minute,  and  the  animal 
resembles  that  of  the  planorbis. 

Q.  What  is  the  character  oiancylutf 
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I  >  jAL  TIiA»  tbett  is »  flatj^ened  eo«0,  iMn^kj^  likoGAiiit 
tt'jBiBoaietimes  storied  the  kke  tim^t ;  th^  frntum^!^ 
at^eibort,  and  the  foot  oval.  ' 'i 

\  (^  Are  they  of  large  811^  ?  -  -'^^ 

A.  Thej  are  very  small.  One  of  th^^  Sriti^  sfmS^ 
U  found  on  stones  in  brooks,  and  ttie  0(lier  ^  t^fea^iW 
in  ppnds  aiod  ditches.  •      y 

SuB-0Bi>EB  II. — Gasteropoda  Branchifeba. 

<^  Are  there  many  ni  these  F 

A.  A  great  number,  and  <hey  vary  90  much  ^at 
they  a4Hrit  of  sub-divisiong  into  «ix  seetions,  whkb  are 
named  from  the  form  and  arrangetaent  of  the  gilK 

Q.  Which  are  the  names  of  $he  sections? 

A.  They  are  these  t—  ' 

I,  Nudibranddei, 

4.  Cerviabranchiat 

5.  Pectinibranchia,  and 

6.  ScuHhraiu^ia,  -     « . 


-/i- 


Section  I. — Nddibbanchia, 


.i;>. 


Q.  What  are  the  character^  of  that  section?  v 
A.  As  the  nahie  in^portsi  the  gill^  are  jtiated,'and 
consist  of  filaments  arising  from  the  cloalifaiitf  itdtd'of 
the  back.  l%iey  have  neither  shield  ndr  sihdU ;  tlkiey 
have  tentacula  oq  the  headland  each  is  bbtih  niialAliiid 
female.    They  are  fnfh^itants  of  Che  aea.  • 

Q.  What  is  the  first  gcnits  ?  '^'  *' '  "' 
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,  Ak  DoHSf  which  has  two  superior  tentaeuk  i  there 
are  inany  8pecie9>  of  which  not  a  few  are  found  in  the 
British  seas.  Some  of  them  are  three  inches  in  length. 
The  cloak  is  covered  with  papillae,  which  are  probably 
organs  of  touch,  as  the  animals  can  extend  and  with- 
draw them  at  pleasure. 

Q.  What  is  the  second  genus  ? 

A.  Poli/cera,  which  has  a  number  of  small  tentacula 
at  the  mouth,  and  jaws  adapted  for  cutting. 

Q.  What  is  the  third  genus  ? 

A.  Triton,  they  have  the  gills  disposed  on  each  side 
of  the  cloak.  The  tongue  and  jaws  are  adapted  for 
mastication. 

Q.  Are  there  many  species  ? 

A.  A  very  considerable  number,  and  not  a  few  of 
them  are  natives  of  the  British  seas. 

Q.  What  is  the  fourth  genus  ? 

A.  Tergyscs,  in  which  a  row  of  gills  on  each  side 
answer  also  as  suckers,  and  enable  the  animal  to  crawl 
on  its  back. 

Q.  What  is  the  fourth  ? 

A.  Thethys,  which  has  an  oval  body,  and  a  large 
winged  expansion  over  the  mouth  that  serves  as  a  fin, 
and  probably  also,  by  agitating  the  water,  assists  it  in 
finding  its  food. 

Q.  What  is  the  fifth  ? 

A.  Scyllea,  which  has  two  tentacula,  horny  jaws, 
^d  extended  membranes  on  the  back,  that  bear  the 
gjlls.    It  is  chiefly  found  in  the  warm  seas. 
^  Q,  Which  is  the  sixth  genus  ? 

A.  Glaucus^  which  has  horizontal  expansions,  with 
fringed  margins  on  the  sides. 
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Q,  What  Is  tke  general  character  of  that  f 

A.  The  gills  are  distributed  marginaily  betw^n  tbf! 
foot  and  the  cloak^  sometimes  entirely  rpund,  aac^ 
sometimes  with  interruptions  before  and  behind. 

Q.  What  is  the  first  genus  f 

A.  PhtflUda,  with  an  oval  bpdy>  th^  gills  like  hoou^ 
the  mouth  without  teeth,  and  the  existence  of  eyes 
is  doubtful.    They  inhabit  tke  warm  peas. 

Q.  Which  is  the  second  ?  ^ 

A.  Dipkj/lUda,  with  the  cloak  pointed  bel^ind  ? 

Q.  What  is  the  third  ? 

A*  PfUella  (the  limpat)  which  differs  from  all  |he 
others  in  having  a  strong  conical  ^helt.  {t  ^hipre^ 
firmly  to  the  rocks,  and  is  esculei\t« 

Q  Which  is  ihe  fourth  ? 

A.  CMion,  which  has  shelly  plates  on  the  back*  iin« 
planted  in  the  cloak,  and  no  tentacula.  ^ 

SecTICXN  ni* — TEC«lBaAll0HIA. 

Q.  What  is  their  distinguishing  character? 

A.  They  have  the  gills  under  the  clpak,  ai  in  1;^^ 
section,  but  they  are  confined  to^  a  pojrtipii  of  ^ch 
side*    They  all  inhabit  the  sesu 

Q,  Which  is  the  first  order  ?  .  . 

A.  Pleurobranchust  in  which  the  cloak  and  foot  in* 
vest  the  body,  and  the  middle  of  (he  former  h^i  a 
sub-spiral  shell. 

Q.  What  is  the  second  ? 
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At  ^4^^110,  some  of  the  species  of  which  lure  six 
incbei  long,  ^i  give  out  a  purple  fluid  when  caught. 
Various  superstitions  used  to  be  connected  with  it,  but 
of  course  they  were  all  without  foundation^ 

Q.  What  are  its  characters  ? 
.,  'A.-  Of  an  oval  shape,  with  the  cloak  narrower  than 
the  body  ^  a  horny  plate  on  the  cloak,- homy  jaw«, 
tantacula,  and  eyes, 

Q.  What  is  its  common  name  ? 

A.  The  ''  sea-hare,**  and  the  vulgar  belief,  which 
18  absurd,  is,  that  the  touch  of  it  causes  baldneas. 

Q.  Which  is  the  third  genus  ? 

A.  DohbeUaf  like  the  last,  but  having  {(  shelly 
plate. 

Q.  The  fourth  ? 

A.  2ilatarchui,  without  a  plate. 

Q.  Which  is  the  fifth  genus  ? 

A.  J^uUa,  in  which  the  animals  have  no  tentact^a, 
and  the  animal  is  furnished  with  a  shell,  and  mem- 
branous appendage  to  the  head* 

Q»  Which  is  the  sixth  genus  ? 

A.  Ihridum,  which  has  no  shell  or  dorsal  plate. 

Section  IV. — Cebvicibranchia. 

Q.  Which  is  the  general  character  of  these  P 
A-  The  gills  9Pe  in  the  form  of  a  plume  or  feather, 
and  placed  on  the  neck,  and  the  animals  have  a  spiml 
shell  and  operculum.    There  are  two  spedeiy  aatif  ef 
of  Britain. 

Section  V. — Pectinibrakchia. 

Q.  What  is  their  general  character? 
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'  A.  The  iplk  &re  contsined  in  la  tac,  and  'tlie  indivi- 
dual portions  are  arranged  in  rows,  something  resent- 
Ming  the  teeth  of  a  comb,  from  which  circumstance 
die  name  of  the  section  is  derived. 

Q.  Are  they  numerous  ? 

A.  Very  much  so.  The  section  includes  nearly  the 
whole  of  the  univalve  shelled  mollusca  that  inhabit 
the  sea,  as  well  as  some  that  do  not. 

Q.  Which  are  some  of  their  general  characters, 
besides  those  of  tl^e  gills  ? 

A.  The  foot  is,  in  many  of  the  species,  fortified 
with  a  moveable  homy  operculum ;  the  front  put  of 
the  cloak  forms  a  thick  arch,  all  the  body  behind 
which  is  constantly  contained  in,  and  protected  by 
the  shell ;  the  head  is  between  the  foot  and  this  arch, 
upon  a  short  neck ;  there  are  two  tentacula,  with  the 
eyes  at  their  base,  and  the  mouth  is  in  the  form  of  a 
proboscis. 

Q.  Is  the  history  of  those  animals  perfect? 

A.  Very  much  the  reverse ;  there  are  numbers  of 
them  of  which  only  the  dead  shells  are  known ;  and 
thus  the  knowledge  that  we  have,  and  it  is  far  fit>m 
accurate  or  complete,  is  chiefly  that  of  the  shells. 

Q.  And  is  the  knowledge  of  the  shells  not  an  index 
to  that  of  the  animals  ? 

A.  Unfortunately  not;  among  the  species  with 
which  we  are  best  acquainted,  we  find  shells  thcit  are 
Very  much  alike,  inhabited  by  animals  of  very  different 
stroctures  and  habits ;  and  animals  very  simiiar  in 
those  respects,  not  only  inhabiting  different  sh^li;  but 
one  inhabiting  a  shell,  and  the  other  not.      >  ''    - 
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r^AiThey  'fu*e ;  but  thrae  ^eaera  ar^  1»o  dIWh  oieiief 
classifications  of  sbelU,  not  disUaetiona  of  kioiiBil 
animals;  and»  besides,  thej  are  too  QUOICfMil  Aif  a 

..i  iQ.  Hov»  tb«n»  may  th«y  be  inor»  pimply  iHyijad  ? 

A*  Into  tribes  and  familMs*  » 

,  ;Q*  How  mwvy  tiibeaar^  Uieiw? 

A,  Three.  » 

.     .   TfilBE  L-^APXaTU&B  OF  THB  SHELL  XXntB. 


>Q.  Is  'thai  ibrai  of  sbell  connected  mith  any  ahai* 

fiactar  of  the  inhabitant  ? 

'j.-A^-  Yes  it  is;  Animals  that  have  the  niouA  of  the 
shell  entire,  must  in  so  fieu*  leave  the  shell  before  tbfl^y 
can  breathe. 

Q.  What  Idnd  of  shells  have  tiiese  ? 
v  A*  They  ha.ve  spiral  shells^  and  they  have  the  cleak 
Untjr^. 
1 '  >  Q|.  How  many  families  are  in  this  tribe  ? 

A.  There  are  three  families,  which  may  be  called 
tiffko^  tro(^v%  and  conckyium  and  nerita,  though  the 
first  and  second  of  them  are  the  names  of  genera. 
.<  •  Q.  What  are  the  leading  characters  of  the  first 

A*  The  mouth  of  the  shell  is  nearly  round,  and  i( 
J0  unifiiOBly  furnished  with,  an  operculuaay  attaehed  to 
the  fiaot. 

i^  Where  do  they  inhidMt  ? 
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A.  They  are  all  inhabitants  o£  tbe  Ma»  eiKCfipt  lUie 
genus  (palnnda),  .r  t^;' 

Q.  What  is  the  most  familiar  type  of  the  fhittily? 

A.  The  common  periwinkle^  or  shore  peiiwiitkle 
(turbo  liUoretuJ*  «" 

Q.  What  are  the  characters  of  the  irochut  famil^r^,. 

A.  The  spires  of  the  shell  are  flattened,  rosenibtiq^ 
a  wheel  (hence  the  name  trochus);  the  aperture  of  j^e 
shell  approaches  to  four  cornered ;  they  all  havtf  ^n 
operculum,  and  they  inhabit  the  sea. 

Q.  What  are  the  characters  of  the  ewtc^t^fum 
family? 

A.  They  have  the  mouth  crescent-shaped;  some 
have  an  operculum,  and  others  none ;  one  has  a  spotig|l 
body  instead,  by  means  of  which  it  rises  or  sioliS'lV 
the  water,  and  it  has  the  power  of  ejecting  a  puvpte 
fluid.  '•    \  t 

Q.  What  are  the  characters  of  the  nerita?         ^ 

A.  The  pillar  lip  is  nearly  straight*  and  the  mwfjfy 
in  consequence,  nearly  semicircular,  and  closed  by  i^^ 
operculum.  Some  of  them  inhabit  the  sea,  and  olilMMit 
fresh  waters. 

TaiBE  II. — ^MOUTH  of  THS  SHELL  WITH  A  CANAl'OB  ^ 

CHANNEU 

Q.  How  is  the  channeled  (canaliculated)  moutH  V>f 
the  shell  connected  with  the  habits  of  the  animiil  ?  ' 

A.  It  contains  a  tube  or  pipe,  connected  with  fhe^ 
lungs,  through  which  the  animal  can  breathe*       -   '  ' 

Q.  Are  there  many  distinct  families  in  thi*  trib^P^'^ 
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*A.^A  greafi  many;  and  the  shells  are  very  varied  in 
form. 

Q,  Which  is  the  first  family  ? 
'  A.  The  Conut  of  Linnsus,  in  which  the  shell  is 
convulated  with  a  short  spire,  and  the  operculum  too 
small  for  closing  the  mouth  of  the  shell,  may  be  taken 
1^  the  type. 

Q.  Are  the  species  numerous? 
''  A.  There  are  about  two  hundred  of  them,  all  inha* 
bitants  of  the  warmer  latitudes. 
^  Q.  What  is  the  second  family? 

A.  Cypria  (the  cowry),  of  which  there  is  at  least 
one  smaii  British  species.  The  cloak  can  be  reflected 
liack  over  the  shell,  and  there  is  no  operculum. 
While  the  animal  is  growing  the  shell  is  cast  repeat* 

Q.  What  is  the  third  family  ? 

A.  Ovula,  from  the  oval  form  of  the  shell.  No- 
tl^Bfjg  is  known  of  the  animal.  The  valva  patula,  a 
iNMre  British  species,  is  noosed  to  belong  to  this 


Q.  What  is  the  fourth  family  ? 

A.  Valuta,  in  which  the  spire  is  almost  concealed, 
an4  the^nouth^  the  whole  length  of  the  shell,  may  be 
considered  as  the  type.  That  family  has  no  opercu- 
lum (?). 

Q^  What  is  the  fifth  &mily  ? 

A.  JSuociawa*  These  have  spiral  shells,  and  the 
a^imalfi  have  a  retractile  proboscis,  with  which  some 
of  them  perforate  the  shells  of  mussels  and  otiier 
bivttWesi,  and  eat  the  inhabitants. 

Q.  What  is  the  sixth  family  ? 
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'  A.  MutcMi  m  which  the  atfimal  bean  a  conside- 
rable resemblance  to  the  last ;  but  the  shell  is  more 
elongated. 

Q.  What  is  the  serenth  fiiinily  ? 

A.  SS^om^tft,  m  which  the  shell  is  tuiteted,  and  the 
aperture  expands  with  age. 

T&iBB  III.—  Shell  dish-sh aped. 

* 

Q.  Are  there  many  British  species  of  that  tribe  ? 

A.  There  are  two  British  species,  tigarefut  kaliotoi' 
dtttf  and  tentetcidatut  They  are  found  in  deep  water, 
bttt  are  not  common. 

'  Q.  What  are  the  sizes  of  the  pecHmbranchia  f 
'  A.  The  mttrejt  brandaris,  pupura  lapUlus,  scalaria 
tdathnu,  and  planorbis  comeus,  afforded  the  purple 
dye  of  the  ancients;  the  periwinkle,  and  neritd  liitona, 
are  used  for  food ;  and  many  of  the  species  are  used 
by  thefii^ermen,  as  baits. 

Section  VI. — ScuTxaaANOHiA. 

Q.  What  IS  the  meaning  of  that  term  ? 
*  A.  That  the  gills  are  defended  by  a  shield— g^ne- 
tally  of  Adl. 

Q.  Which  is  one  of  the  most  remarkable'  of  the 
genera? 

A.  HAtTATlS. 

Q.  What  are  its  characters? 

A.  The  foot  is  lai^e,  and  of  an  oval  shape;  and 
there  are  simple  or  branched  filaments  round  the 
body.    The  shell  occupies  Che  back  with  the  spiral 
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ftgt  bebiod;  there  b  a.row  of  holei  Qn  th#  left  side  of 
the  shell,  through  which  the  filaments  pass;  Und  tb^ 
shell  often  has  a  most  beautiful  plaf  of  prisiaatic 
colours. 

Q.  What  are  the  characters  of  the  other  genera  ? 

A.  They  generally  have  flat  conical  shells  on  the 
back,  some  of  them  perforated  at  the  apex,  and  others 
not ;  but  the  nature  and  habits  of  the  animals  are  not 
T«t7  weU  understood. 

OanKa  IV. — Concbifsra. 

'   Q.  Were  the  animals  of  that  order  ever  ctdled  by 
any  other  name  ? 

A.  From  the  fact  of  their  having  no  heads,  they 
were  once  called  Acephala:  but  the  name  was  not 
very  well  applied. 

Q.  What  animals  does  it  include  ? 

A.  Nearly  all  the  bivalves,  or  those  in  which  th6 
shell  consists  of  two  bases  or  valves  that  open  and 
intit. 

Q.  How  is  the  hinge  by  which  tde  sfrells  open  atid 
ihnt  constructed  ? 

A.  The  parts  of  the  sfaeffs  are  adapted  to  move  on 
each  other.  At  the  back,  or  outside,  there  is  an 
elastic  ligament,  or  tye,  which  is  in  a  state  of  tension, 
or  stretched,  when  the  shells  are  shut ;  and  in  the 
inside  there  are  muscles  which  are  inserted  in  the 
shells,  and  serve  to  pull  them  together. 

Q.  And  how  do  the  valves  open  ? 

A.  The  animal  relaxes  the  muscles,  and  the  tendon 
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jpQDl^nKrta  and   puUs  the  fore   parts  pfMAe^rati^Us 
«MiQder,  .j.. 

Q.  Then  the  muscles  and  the  h'gament  are  aa-q^ 
posite  sides  of  that  part  of  the  Talves  which  is.  the 
.axis  or  centre  of  motion  ? 

.  .A.'  Thejrare^  and  they  act  like  two  forces  <^po»^ 
to  each  other,  on  the  opposite  ends  of  a  lever.      -    '.. 

Q.  Are  the  actions  of  both  voluntary  ? 

A.  The  action  of  the  muscles  is,  but  that  of '^the 
tendon  is  not ;  the  contraction  of  the  muscles  by  whififa 
the  valves  are  shut,  is  an  effort  on  the  part  of  tbe 
animal,  but  the  opening  is  not* 

Q.  Is  there  any  evidence  of  design  in  that  arrange- 
jment?  ... 

A.  There  is«  The  natural  stat^  of  the  apima)^-^ 
that  in  which  it  feeds  and  breathes— is  while  the  %hell 
is  open;  that  is  to  it  a  state  of  rest  <»r  eas^  ^nd 
it  is  called  to  make  an  exertion  only  when  it  is  noces- 
^ary  to  close  the  shells  for  the  seouring>of  food,,  of 
^Igainst  an  enemy.  /^ 

Q«  Have  the  animals  of  that  order  any  oovfmg 
h^de  the  valves  ?  .     .:»..; 

A.  They  all  have  a  ploak ;  sometimes  open  ahipg 
the  front,  and  sometimes  only  with  opeiungs  J^UWgb 
whi^h  it  can  feed  and  breathe,  i 

Q.  In  those  that  have  the  cloak  open  along. tj^ 
front,  does  it  open  and  shut  ?  '     «. 

,  A.  It  does«  at  the  same  time  with  the  valves- anici  in 
a  similar  manner.  <  ..    .  -     r/>  i.- 

Q.r  What  is  the  form  of  the  gills  in  this,  order  ?  / 
.^,  A.:, They  are  in  the,  form  of  lea vea^. situated ^tfKO 
and  two,  on  each  side  of  the  l^ody  ^f  ithet  8nii9^1 


'    MotXoBfcAV    '^^  ^3 

^fthin  thedodc^  andititftose  In  irhii*h  ^he  ^6ttk  % 

open  all  along  the  front,  the  water  has  at  all  tmeifttt 

^^^totbegills* 

•'Q.  Hare  they  the  power  of  locomotibn?  ' 

A.  Some  of  them  have  to  a  small  extent,  and  odiers 
^are  fastened  to  the  same  spot  during  the  whole  period 
of  their  lives.  - 

Q.  What  are  their  means  of  locomotion? 

A.  In  some  it  is  efl^cted,  by  suddenly  opening 
und  shutting  the  valves ;  in  others  tb^re  its  a  foot,  aiid 
<om^  throw  oat  a  hymn  of  threads.  ' 

Q.  Do  they  all  live  in  the  water? 
'A.  They  do;'  but  some  bury  themselves  in  the 
sand  or  mud,  and   others  perforate  holes,  evenih 
rod&s,  and  make  them  their  habitations. 

Q.  Is  it  not  said  that  they  have  a  particnlar  cor<- 
Tdslve  liquor,  with  which  they  soften  the  rocks  ? 
r  A.  That  has  been  said,  but  there  is  no  truth  in  ft, 
for  «iny  liquor  that  would  dissolve  rocks  would  dfs^ 
solve  their  own  shells.  Many  animals  have  fluids  by 
ivieans  of  which  they  can  glue  or  cement  substances 
together,  but  there  is  probably  none  which  possess 
H  «ti9iolving  liquor,  other  than  the  fluids  by  the  help 
of  wilich  it  digests  its  food.  < 

Q.  How  then  do  those  animals  conltrive  to  perforati^ 
l^ard  substances  ? 

A.  By  a  rotatory  motion  of  the  valves  of  the  sIm^I. 
'  Q.  Is  that  habit  so  constant  among  those  that  have 
it  as  to  be  a  generic  character  ? 

A.  No,  the  same  genus  is  often  found  inhabiting 
piH^forationB  made  by  itself,  and  the  crannies  amdng 
the  root9  of  iea-wecd. 
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Q.  Have  the  con^fera^  org^iM  of  ^ewff,  ?,  , , 

A»  Their  nenrous  system  U  yery  simptey  muclii  more 
BO  than  that  of  many  of  the  other  moUusea  ;  Bm  the 
only  senses  which  they  possess  are  feeling,  a^d,  jpro- 
bably,  taste«  and  there  is  no  tongue  or  any  orgaa^Cq/ 
ihe  latter.  '*/', 

Q.  What  are  their  organs  of  feeling  ? 

A.  They  are  tentacula  at  the  mouth,  and  tentacula 
or  fringe  on  the  margin  of  the  clpak* 

Q.  How  are  th^y  produced?  .    , 

A.  They  are  of  only  one  sex,  and  produced  &op^ 
eggs  which  are  hatched  inwardly  in  the  gills. 

Q.  Are  they  noted  for  any  peculiar  production? 

A.  Yes,  for  the  production  of  pear^  which,  so  ^jr 
as  is  known,  is  not  produced  by  any  animals  esusept 
the  conchifers. 

Q.  Then  have  they  all  pearl  shelly  ? 

A,  They  have,  but  they  are  different  m  colour 
»nd  lustre;  only  some  of  them  produce  pearls, #uid 
then  only,  as  is  supposed,  when  they  are  in  a  »ta^  of 
disease. 

Q.  How  are  the  pearls  formed  ? 

A.  The  particular  ^lode  of  their  formation  is  pot 
very  well  known;  but  some  form  the  pearl. in ',the 
coats  of  the  cloak,  and  »ome  adhering  to  the  mslde  of 
the  shell.  .    . 

Q.  Are  they  widely  distributed  ? 

A.  They  are,  but  those  that  produce  th*Q  fiqest 
pearls  are  confined  to  the  warm  seas.  ,     . 

Q:  What  genera  furnish  pearls  ?  ,  ^  , 

A.  Two  species  of  Avicula,  and  one  of  Cmo,  they 
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are  indiscriminately  called  pearl  oysters ^  and  pearl 
mussels, 

Q.  And  are  they  not  oysters  or  mussels  ? 

A.  No,  those  that  most  nearly  resemble  the  oyster, 
fiave  a  muscle  more  for  shutting  the  valves ;  and  those 
that  more  nearly  resemble  the  mussel,  have  the  cloak 
closed  in  front  while  the  mussel  lays  it  open. 

Q.  Are  they  all  inhabitants  of  the  sea  ? 

A.  They  are  not.  The  umo,  vulgarly  called  the 
horse  mussel,  is  found  in  most  of  the  mountain  rivers 
of  Britain. 

Q.  Does  that  yield  the  most  valuable  pearls  ? 

A.  No,  they  have  neither  the  colour  nor  the  lustre 
of  those  found  in  the  sea. 

Q.  In  what  sea  are  pearls  found  most  abundantly  ? 

A,  Probably  in  the  shallow  strait  which  separates 
the  island  of  Ceylon  from  the  mainland  of  India. 

Q.  What  species  is  found  there  ? 

A.  Avicula  Margaretifcra, 

Q.  In  shallow  water  ? 

A.  No :  at  a  considerable  depth,  and  the  fishers 
dive  for  them. 

Q.  Are  they  found  also  in  the  American  seas  ? 

A.  They  are;  and  the  largest  pearl  ever  found 
came  from  the  bay  of  Panama  in  1579. 

Q.  What  was  the  size  of  it  ? 

A.  About  as  large  as  a  pigeon's  egg. 

Q.  Are  there  no  other  species  that  produce  pearls? 

A.  Perhaps  they  may  be  sometimes  produced  by 
all  the  conchifera,  and  are  met  with  in  the  common 
oyster  and  the  pinna, 

Q,  Is  the  pinna  remarkable  for  anything  else  ? 
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A.  YeSy  for  the  numbor^  length,  and  fineness  of  th« 
threads  which  it  spins,  which  threads  are,  on  some 
parts  of  the  shore  of  the  Mediterranean,  span  like 
silk. 

Q.  Is  there  are  any  other  use  of  the  conchiferse  ? 

A.  Some  of  them  are  collected  for  food  in  great 
numbers,  and  they  have  a  finer  flavour,  and  are  sup^^ 
posed  to  be  more  wholesome  than  any  other  of  the 
ipoUiisca. 

Q.  What  is  the  classification  of  the  order  ? 

A.  They  are  usually  arranged  into  fiye  sections; 
but  the  characters  of  some  of  these,  and  the  maoaer 
of  all,  are  very  imperfectly  known. 

Bbction  I. 

Q.  What  are  the  characters  of  the  first  section  ? 

A.  The  cloak  is  open,  without  the  water  conies 
freely  to  the  gills  and  the  mouth ;  the  foot  is  often 
wanting,  or  while  it  does  exist,  it  is  iK>t  well  adapted 
for  locomotion. 

Q.  What  then  is  the  use  of  it  ? 

A.  Cl)iefly  in  spinning  or  fastening  the  byssus,  by 
which  the  animal  retains  its  place^  but  the  mode  in 
which  that  is  done,  and  the  structure  of  the  spinning 
apparatus  are  not  known. 

Q.  Is  there  any  subdivision  of  the  section^  o^ber 
than  that  of  genera  ? 

A.  The  arrangements  are  not  very  aa-.isfactorya  but 
two  tribes  are  reckoned. 
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Tribe  1. 


Q.  What  are  the  characters  of  that  tribe  ? 
,  A.  There  is  but  one  muscle  for  shutting  the  fhfjls 
the  valyes  are  unequal ;  and  the  powers  of  moving  are^ 
always  very  limited,  and  sometimes  do  nol  exist* 

Q.  Which  are  some  of  the  genera  ? 

A.  The  oyster  {Ottrea\  and  the  scallop  (P^cien)^ 
are  among  the  best  known. 

Q.  Are  not  the  animals  of  this  tribe  aacessarily 
exposed  to  many  casualties  ? 

.  A.  Of  course  they  ai>e,  as  they  are  not  capable  of 
getting  out  of  harm's  way ;  and  hence  there  are  more, 
extinct  species  of  them  found  in  the  rocks  than  there 
are  of  any  other. 

Tribe  2. 

Q.  What  are  the  characters  of  the  second  tribe  ? 

A.  They  have  two  muscles  for  closing  the  shells ; 
and  the  greater  number  of  them  spin  a  byssus ;  some 
too  have  the  means  of  crawling  by  the  aid  of  a  foot. 
But  their  history  is  obscure,  and  very  absur<)  stories 
are  written  respecting  some  of  them. 

Q.  Which  are  the  most  remarkable  genera  ? 

A.  The  avumla  (pearl  oyster)  of  the  tropical  seas, 
and  the  pinna, 

SfiCTION  II. 

Q.  What  are  the  characters  of  that  section  ? 

A.  The  cloak,  open  before  and  behind,  and  closed 
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a  little  way  at  the  middle ;  two  muscles  for  cloting 
the  shells,  and  the  shellp  equal.  The  common  mussel 
may  be  taken  as  the  type. 

Q.  What  animals  are  included  in  this  section  ? 

A.  The  whole  of  those  genera  that  are  usually 
called  musselt,  whether  they  be  inhabitants  of  the  sea^ 
or  of  fresh  water. 

Q,  What  are  theur  means  of  rest  and  motion  ? 

A.  Most  of  them  spin  a  byssus,  and  all  of  them 
have  a  foot.  They,  as  well  as  many  of  the  other  tribes 
of  the  conchiferse,  are  gregarious,  or  live  in  large 
beds. 

Q.  Do  the  mussels  inhabit  as  deep  water  as  the 
oysters  ? 

A.  They  do  not.  The  sea  mussels  are  found  most 
abundantly  on  banks  where  the  water  is  shallow; 
oysters  have  always  to  be  dredged  from  a  considerable 
depth. 

Q.  And  the  fresh  water  mussel  (umo),  which  fur- 
nishes the  pearls  ? 

A.  It  is  generally  found  in  the  bottom  of  muddy 
pools,  where  the  water  is  not  very  deep.  It  stands 
with  the  hinge  end  in  the  mud,  and  the  shells  open. 

Q.  How  is  it  caught  ? 

A.  One  has  nothing  to  do  but  insert  the  end  of  a 
stick  between  the  shells ;  the  animal  grasps  the  stick 
by  closing  them,  and  may  be  lifted  out. 

Q.  Is  it  esculent? 

A.  No.  It  is  unpleasant  in  scent,  and  understood 
to  be  unwholesome. 


•    T     (•: 
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'^*^     ^  *  Section  IH.  P 

A.  Jtlsmher  confined  and  obseurt.  Hie  cloak 
^fa-three  openiflgSy  there  is  only  tme  rnntcle  to  3ie 
9^eU8>  and  the  animals  spin  a-bysMf; 

Section  IV. 

'  Q.  What  are  the  characters  of  these  ? 
's'Au  They  hate,  like  the  fbrmer,  three  openings  ih 
the  cloak ;  but  they  have  two  muscles  for  workipg  the 
^ells.  The  chama  (the  iarj^est  of  the  shelled  it^ol- 
lusca),  the  cockle,  and  many  others,  belong  to  that 
^Bction. 
:.  Q.  What  are  the  characters  of 

Section  V.  ? 

A.  The  cloak  is  closed  in  front,  and  though  the 
sihiells  are  difierenti  the  animals  are  very  much  alike. 
;  Qi.  Have  they  any  peculiar  character  f 

A.  They  are  fond  of  coneealment.  The  fered4 
bores  into  wood,  the^^^  into  stone^  and  ethers, 
aucih  as  the  tolen,  or  razor-fish,  bury  themselves  in  the 
s*«i, 

Q.  Are  any  of  them  eaten  ? 

A.  The  razor-fish,  and  some  of  the  gapers  {n^yta),  • 
■    t        •    . 

OftDEa  V. — TUNICATA. 

Q.  What  is  the  general  character  of  that  order? 
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A.  They  are  without  heads ;  and  as  their  name  im- 
ports, they  are  without  shells. 

Q.  What  are  their  other  characters  ? 

A.  One  division  of  them  remains  fixed  to  other 
bodies,  and  the  other  moves  freely  in  the  water.  They 
are  all  inhabitants  of  the  sea. 

Q.  Are  there  any  natural  divisions  of  this  order  ? 

A.  There  are  two ;  tethidet  and  tha^det,  the  former 
the  most  numerous. 

l^-^Tei^des, 

Q.  ^Hiat  is  their  distinguishing  character? 

A.  The  outer  and  inner  tunics,  or  coats,  do  not! 
adhere  to  each  other,  except  at  the  openings. 

Q.  Is  that  sub-order  still  divided? 

A.  Yes;  there  are  two  principal  divisions ;  thoise 
that  attach  themselres  to  other  substances,  and  those 
that  move  freely,  and  the  former  admit  of  more 
minute  divisions. 

Q.  To  what  substances  do  they  adhere?  "^ 

A.  To  rocks,  to  sea-plents,  to  shells,  some  of  A&h' 
on  peduncles,  or  stalks,  and  others  not. 

Q.  Are  they  abundant  ?  '* 

A.  They  are  found  in  all  seas;  all  of  them  are  dP  a 
gelatinous  nature,  and  some  are  used  as  fbod.  "Soiiie 
of  them  are  not  easily  distinguished  iVom  t^e  >a- 
dMta. 

*Q.  What  seas  do  they  inhabit  ?  ''''•'' 

A.  They  are  found  in  all  seas,  and  one,  tyhou^m 
/ur^ef»,  is  found  in  the  Polar  sea.  "'     ' 


•  J 
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2.—Thallides. 

Q.  What  are  the  characters  of  these  ? 

A.  The  character  which  distinguishes  them  from 
the  former^  is  the  adhesion  of  the  two  tunics  for  their 
^hole  extent. 

Q.  What  seas  do  they  inhabit  ? 

A.  Chiefly  the  warmer  seas,  in  which  they  are 
pretty  numerous. 

O&OEa  VI. — ^Brachiofoda. 

Q.  What  are  theur  characters  ? 

A.  They  are  without  heads ;  the  cloak  is  divided 
into  two  parts,  and  they  are  protected  by  bivalTe  shells. 
They  can  roll  their  arms  up  in  a  spiral  form. 

Q.  Which  are  some  of  the  genera  ? 

An  LinguUh  ierebratula  and  crioput  /  but  their  habits 
and  history  are  not  very  well  known. 
^  Q,  Of  what  does  Ungula  consist  ? 

A.  Of  a  cartilaginous  stalk  or  peduncle,  which  has 
one  end  fastened  to  other  bodies,  and  the  other  end 
(parrying  the  body  of  the  animal  with  two  valves  of 
shells. 

Q.  Are  there  many  species  ? 
^  ^  There  is  only  one  species,  Unguh  ungm* 
.  Q.  What  is  the  character  of  terebratuia  f 

^.  The  muscular  peduncle  passes  through  a  hole 
in  the  larger  valve  of  the  shell.  They  are  chiefly  fouttd 
in  a  fossil  state. 

.  Q^  What, are  the  characters  o^crwput?, 

A.  One  of  the  valves^  is  aimen^ane  and  not  a^sheU* 
and  the  other  resembles  in  form  the  shell  of  a  limpat. 
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Q.  How  does  it  &sten  itnalf  ? 

A.  The  membranous  nature  of  the  shell  adheres  to 
stones,  so  that  the  animal  has  been  mistaken  for  a 
species  of  fimpat 
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CATECHISM  OF  ZOOLOGY. 

PART  VIL 

CRUSTACEA,    ARACHNIDES,   MYRIA- 

PODA,  VERMES,  CIRRHIPEDES, 

AND  RADIATA. 


NOTE. 


ly  order  that  the  Catechignu  of  ZoologieBl  mbjecta  might 
contaiii  at  least  an  approximation  to  a  general  view  of  ani- 
mated nature,  this  one  has  been  fbnned  to  embrace  some 
of  the  minor  departments.  Any  one  of  these  would  have 
required  more  space  than  can,  in  this  little  work,  be  deroted 
to  the  whole  ;  but  the  greatest  care  has  been  taken  to 
select  those  points  which  are  the  most  general,  and  at  the 
same  time  the  most  interesting.  Those  who  are  acquainted 
with  the  subject,  do  not  need  to  be  told,  that  it  is  one,  in 
the  forming  o£  an  epitome  of  which  there  are  great  and 
almost  insurmountable  difficulties. 


Pabt  I. — Cbustacea. 

Q.  What  is  meant  by  Crustacea? 

A.  Crustacea,   or  crusCbceous  animals,  are  fho^e 

B 
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that  have  their  bodies  covered  with  a  hard  envelope, 
fcruitutj  which  forms  the  proper  covering  or  integti- 
ment  of  the  body,  and  from  which  they  cannot  detach 
themselves^  in  whole  or  in  part,  as  the  testaceous 
molltuca,  or  shelled  worms,  can  do  from  their  shells. 

Q.  Does  it  differ  from  the  horny  covering  of  in- 
secti? 

A.  It  does.  Crusts  generally  contain  salts  of  linre, 
both  the  carbonate  and  the  phosphate,  and  thus  they 
partake  a  little  of  the  nature  both  of  shdl  and  of 
bone ;  but  as  they  contain  much  more  of  the  carbo- 
nate than  of  the  phosphate,  they  resemble  shell  more 
than  they  resemble  bone. 

Q.  Is  that  in  accordance  with  the  other  characters 
oi  the  animals  ? 

A.  Yesy  the  Crustacea  in  their  general  character  and 
economy,  resemble  the  shelled  moUusca  more  than 
they  do  the  animals  that  have  hard  bones. 

Q.  Is  there  any  other  peculiarity  in  the  compon- 
tion  of  crusts  ? 

A.  Yes.  In  the  animal  matter  by  which  the  salts 
of  lime  are  cemented  together,  they  appear  to  differ 
from  bone,  and  shell,  and  horn,  and  to  resemble  the 
shells  of  eggs  more  than  any  other  hard  substances. 

Q.  In  what  does  the  difference  consist  ? 

A.  The  animal  cement  of  bone,  shell,  and  horn,  is 
understood  to  be  gelatine,  while  that  of  crusts  is 
albumen, 

Q.  What  difference  does  that  produce  ? 

A.  Crusts  boil  hard  from  the  coagulation  of  the 
albumen,  and  thus  they  become  brittle  rather  than 
"^xible. 
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Q.  Is  there  any  further  peculiarity  in  the  erui* 
tacea  ? 

A.  They  differ  from  insects  and  the  shelled  fflol- 
lusca,  in  having  internal  bones  in  the  members  of  son)e 
of  the  species. 

Q.  Are  those  internal  bones  hard  ? 

A.  No,  they  are  cartilaginous,^  as  may  be  seen  in 
the  central  bones  of  the  different  joints  or  segments 
of  a  crab's  clav. 

Q.  What  are  the  animals  that  are,  properly  speak- 
ings crustaceous  ? 

,    A.  Those  nvhich  are  familiarly  known  by  the  names 
of  crabs,  lobsters,  shrimps,  and  prawns. 

Q.  Are  not  these  fishes  ? 

A.  They  are  popularly  called  shell-fish,  and  die 
ancients,  considered  them  as  a  snb-elass  of  fishes,  inter- 
mediate between  the  fishes  properly  so  called,  and 
the  shelled  mollusca. 
'  Q.  And  are  they  not  fishes  f 

A.  Certainly  not,  they  have  nothing  in  common 
^th  ^fishes  except  breathing  by  gills,  and  that  alone 
no  more  makes  an  agnatic  animal  a  fish,  than  breath- 
ing by -Inngs  make»  a  land  animal  a  bird,  OWh  are 
the  apparatus  for  breathing  in  the  water,  just  as  lungs 
are  for  breathing  in  the  air,  and  thus,  though  eadi  of 
them  points  out  the  element  in  which  the  animal 
lives,  neither  of  them  determines  the  class  to  which  it 
belongs. 

Q.  Have  they  not  been  classed  with  insects  ? 

A«  They  were  so  classed  by  Linnsus ;  but  the  clas- 
fification  is  at  variance  with  anatomy  and  physiology, 
and  even  with  external  appearance.     In. some  fW** 

B  s 
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particulars  diey  agree  with  insects,  but  tbey  difier  from 
them  in  many  more. 

Q.  Iii  what  do  they  agree  ? 

A«  Almost  the  only  points  of  agreement  are,  ha^ng 
the  muscles  partly  inserted,  (the  true  insects  liave 
them  wholly,)  in  the  crust,  and  in  having  jointed  legs 
and  antenns,  and  the  muscles  of  each  joint  contained 
in  the  joint  itself. 

Q.  In  what  do  they  differ  from  insects  ? 

A,  They  breathe  hy  gills ;  they  have  generally  (bur 
antennae  or  horns,  while  the  insects  have  only  two  ; 
they  have  often  six  fnandHvlei  or  jaws,  while  insects 
have  no  maruUbulei  properly  so  called. 

Q.  Are  there  any  furtheir  differences  ? 

A.  Yes,  there  are,  which  render  the  cnistacea  a 
more  perfect  class  of  animals,  so  to  speak,  than  the 
insects. 

Q.  What  are  these  ? 

A.  The  Crustacea  have  a  heart,  the  insects  have 
not :  they  have  a  more  r^ular  and  complete  nervous 
system  i  they  undergo  no  transformations^the  young 
-differing  from  the  old  only  in  size;  and  tbey  produce 
young  more  than  once,  wherekis  the  true  insects  die 
whenever  they  have  once  deposited  their  ciggi,  or 
otherwise  produced  one  brood. 

Q>  Do  not  the  cnistacea  cast  their  crusts  annually, 
which  is  a  sort  of  metamorphosis  ? 

A.  The  vulgar  opinion  is,  that  they  do  cast  them 
every  year,  and  while  the  aoimld  is  young  this  may 
be  true,  but  that  it  is  not  the  case  at  more  advanced 
ages,  is  proved  by  the  fact  that  substances  have  been 
formed  upon  the  crusts  of  crabs  and  jobsters,  which 


must  have  taken  two  or  three  yeart  to  grow^  and 
which  yet  must  have  grown  upon  the  emsts. 

Q.  What  are  the  internal  or  anatomical  character! 
of  the  Crustacea  ? 

A.  They  have  the  blood  white  and  cold ;  a  single 
heart ;  no  vertebral  bones ;  the  spinal  cord  with  many 
ganglia  or  knots ;  they  breathe  by  ^Is,  and  they  have 
muscles  for  moving  the  feet. 

Q.  What  are  the  external  characters  ? 

A.  They  have  naked  jointed  feet  formed  either 
for  swimming  or  for  running,  the  covering  varies 
with  the  species,  from  a  membranous  to  a  very 
hard  crust.  It  is  in  the  form  of  a  shield,  and  some- 
times bivalve;  and  the  gills  are  always  under  the 
crust. 

Classification. 

Q.  How  are  the  Crustacea  divided  f 

A.  Their  classification  is  not  entirely  settled,  but 
the  common  division  is  into  ewtomottraca  and  mala' 
eostraca. 

Entomostraca. 

Q.  What  are  the  characters  of  these? 

A.  They  vary  very  much  in  the  species,  but  the  fol- 
lowing are  some  of  Uiem :  they  have  the  feet  fringed,  or 
with  lea&like  processes ;  covering  leathery ;  sometimes 
a  shield,  sometimes  bivalve ;  the  eyes  generally  fixed, 
but  sometimes  on  foot-stalks  or  pedicles. 

Q.  What  is  the  number  of  eyes  ? 

A.  Generally  two ;  but  they  are  sometimes  so 
united  at  to  appear  as  only  one. 

B  3 
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Q.  'What  18  the  diaracter  of  the  mouth  ? 

A.  The  mouth  is  sometimes  furnished  with  jaws, 
and  sometimes  with  a  proboscis ;  the  mandibles  are 
without  palpi,  and  generally  obscure;  there  are  four 
maxills  with  double  palpi. 

Q.  What  are  some  of  their  other  characters  ? 

A>  They  have  generally  two  feet  formed  for  swim* 
ming,  and  the  tails  are  furnished  with  bristles  or  plates^ 
or  sometimes  with  a  swbrd*shaped  process. 

Q.  Are  there  many  of  tbend  ? 

A«  There  are  at  least  twelye  known  generft>  and 
there  may  be  very  many  more. 

Q.  Are  they  classed  into  families  ? 

A.  They  are^  into  six  families. 

Q.  Which  is  the  first  ? 

A.  Xipkosura,  so  called  from  having  the  tail 
lengthened,  three  sided,  and  horny,  something  in  the 
shape  of  a  sword. 

Q.'  Are  there  many  genera  of  that  family  ? 

A.  There  are  only  two;  the  one  luminous^,  and 
not  very  well  known,  the  other  a  very  singular  am- 
mal. 

Q.  What  is  it  ? 

A.  The  "king  crab/' 7imt4^po/^SpAe9iti4«»  an  iqha- 
.bitant  of  the  Indian  seas,  where  it  attains  tba  leogth 
of  four  feet,  or  more.  The  shell  Is  in  two  divisi««s, 
with  a  keel  on  the  back ;  the  eyes  very  small  and 
placed  far  back  on  the  sides ;  there  are  two  legs*  aB 
with  a  fixed . thumb  and  moveable  finger;  ifwies  on 
the  upper  keel  of  the  sbdl,  and  that  of  the  tail 
notched. 

Q.  Are  there  any  more  species  ? 
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A.  There  are,  all  inhabitants  of  the  Indian  seas, 
and  chiefly  differing  in  being  without  spines  on  the 
shell,  and  divided  claws  on  the  fore»feet. 

Q.  Which  18  the  second  family? 

A.  Pneumonura  (£iing&>tailed).  They  are  all  small ; 
some  of  them  inhabit  fresh  water,  some  salt,  and  they 
are  generally  parasitical  on  fish.  Mouth  formed  for 
Sucking. 

Q.  Which  is  the  third  ? 

A.  Phyllapoda  (leafy-foot).  Very  small;  fires  in 
rivulets  and  ditches. 

Q.  What  are  the  characters  of  the  rest  of  the  divi- 
sion ? 

A.  With  the  exception  of  the  UmnH,  they  are  all 
Very  minute,  some  have  two  eyes,  some  only  one ; 
the  greater  part  are  parasitical,  and  fasten  them- 
selves to  other  animals  by  the  claws  of  the  first  pair  of 
legs.  Sharks,  cod,  and  other  pelagic  fishes,  are  often 
very  much  infested  by  them,  and  when  they  fasten  in 
numbers  upon  the  gills,  the  fish  feels  yery  uneasy. 
One  of  those  animals,  known  to  the  fisherman  by  the 
name  of  the  sea-louse^  or  salmon-louse,  is  supposed  to 
assist  in  driving  the  salmon  out  of  the  deep  water  into 
the  rivers ;  but  the  story  may  be  a  fable. 

MAtACOSTEAGA. 

Q.  Are  these  more  numerous  than  the  former  ? 
'   A.  They  are,  and  they  are  also  larger,  not  so  apt 
to  be  confounded  with  the  larvss  of  aquatic  insects, 
and  therefore  they  are  a  little  better  understood, 
though  their  history  b  far  from  perfect. 
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Q.  What  are  the  divisions  of  them  f 

A.  One  general  and  yery  obvious  division  is  m 
those  that  have  the  eyes  upon  footstalks^  and  those 
that  have  not.  The  former  are  the  more  numerous 
and  important,  and  they  admit  of  a  further  subdivision 
from  the  tails. 

Q-  What  are  these? 

A.  Those  that  have  the  tail  short  and  simple,  and 
those  which  have  it  with  appendages,  and  longer  than 
the  body. 

Q.  Which  are  some  of  the  families  ? 

A.  The  first  are  Cancerides,  or  crabs,  properly  so 
called.  They  have  the  shell  in  general  without  spines, 
ten  feet,  and  the  front  pair  formed  into  pincers. 

Q.  Is  there  ^ny  thing  peculiar  about  the  feet  of 
those  animals  ? 

A.  They  have  the  power  of  reproducing  them  when 
broken  off,  and  some,  when  caught  by  a  leg,  give  them* 
selves  a  violent  jirk,  shake  off  the  leg,  and  escape. 

Q.  Which  are  some  of  the  useful  ones  ? 

A.  Of  the  genus  podopthalamus,  or  those  that  have 
the  eyes  upon  footstalks  is  so  long,  that  they  appear 
like  horns,  Manas  is  a  species  very  much  eaten  by 
the  poorer  people. 

Q^  What  are  its  habits  ? 

A.  It  is  found  on  roosti'ocky  shores,  under  sea-4and 

and  stones ;  it  is  green,  mottled  with  black,  has  only 

one  tooth  on  the  hands  and  a  spjne.  on  the  tvrist. 

Q.  Is  there  not  a  very  beautiful  species  of  that 
genus  ? 

A..  Ves,    Puber,  which  has  the  shell  covered  with 
1,  the  claws  beautifiilly  mottled  with  blue  and 
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blacky  and  the  eyes  striped  with  scariet  and  blue ;  its 
swimming  feet  are  very  broad. 

Q.  Is  it  found  in  the  British  seas  ? 

A.  Yes,  on  the  rocky  shores,  on  the  south  west  of 
jSngland. 

Q.  Is  there  any  other  beautiful  one  of  the  genus? 

A.  Yes.  Marmoreui,  the  marbled  crab,  which  is 
found  in  the  same  places  as  the  other,  and  is  beauti- 
fully mottled  red  and  white. 

Q.  Any  other  worthy  of  notice  ? 

A.  Yes.  Depurator,  which  the  sailors  call  the 
flying  crab,  and  suppose  that  it  destroys  oysters,  by 
putting  its  flat  foot  into  the  shell  when  opened ;  but 
neither  that  nor  the  flying  is  true. 

Q.  Which  is  the  most  valuable  geniis  ? 

A.  Cancer,  of  which  cancer  pagurus,  the  common 
crab,  is  the  most  valuable  species. 

Q.  What  are  some  of  the  characters  ? 

A.  The  shell  is  narrow  behind ;  the  hands  are  very 
large,  and  longer  in  the  male  than  in  the  female ;  there 
are  nine  folds  or  plaits  on  each  margin  of  the  shell ; 
and  the  tips  of  the  hands  are  black. 

Q.  When  is  it  in  season  ? 

A.  Twice  in  the  year,  from  Christmas  to  Easter, 
and  in  harvest. 

Q.  What  are  its  habits  ? 

A.  It  is  exceedingly  voracious,  and  feeds  on  all 
manner  of  garbage,  aiid  prdbably  on  star-fish,  and 
other  radiata.  In  the  summer  months  it  frequents  the 
rocky  shores,  where  the  water  is  of  considerable  depth ; 
but  in  winter  it  is  not  so  frequently  to  be  met  with. 

Q.  What  becomes  of  it  then  ? 

A.  It  is  understood  to  bury  Itself  in  the  sand  ;  ar 
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many  are  dug  up  on  sandy  shores  adjoining  rocky 
ones;  but  whether  they  all  bury  themselves  in  lliat 
manner  is  not  known. 

Q-  What  is  the  means  of  catching  them  ? 

A.  There  are  various  ways.  In  the  regular  fisheiy, 
wicker  baskets  are  used,  constructed  like  a  large 
mouse-trap,  and  baited  with  the  refuse  of  fish  or  any 
other  garbage ;  and  sometimes  strong  nets  baited  in 
the  same  manner.  They  are  also  taken  with  a  hook 
at  the  end  of  a  pole,  and  sometimes  with  the  hand, 
but  in  the  latter  case  the  large  claws  or  hands  must  be 
aToided,  as  these  pinch  very  severely. 

Q,  What  are  the  places  where  crabs  are  chieflj 
found  ? 

A.  They  are  largest  and  best  in  the  north  sea,  on 
the  shores  of  Norway ;  the  Orkney  and  Shetland  isles, 
and  the  rocky  parts  of  the  east  coast  of  Britain,  as  far 
south  as  the  entrance  of  the  Humber. 

Q.  I&  there  any  part  of  their  habits  that  renders 
them  more  easily  captured  ? 

,  A.  The  male  and  female  remain  in  the  same  hole 
at  low  water;  and  if  the  males  be  all  taken  out  at  <Nie 
tide,  others  are  certain  to  be  found  at  the  next,  so  that 
two  a  day  may  be  had  from  a  hole  of  this  kind  for 
some  weeks. 

Q.  Is  there  not  a  genus  remarkable  for  the  rapidity 
of  its  motions  ? 

A.  Yes,  the  genus  Ocypode  (nimble  foot).  They 
are  chiefly  found  in  warm  latitudes  where  they  swarm 
in  muddy  places.  Their  hands  and  feet  are  homy, 
they  burrow  in  the  mud,  and  run  with  so  roach  velo- 
city that  there  is  no  catching  them,  iualess  their  holes 
are  previously  stopped. 
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Q.  Is  there  not  a  species  that  lives  on  land  ? 

A.  There  are  several  species  in  the  West  India 
islands  that  make  annual  journeys  from  the  mountains 
to  the  sea  and  back  again,  keeping  some  sort  of  order 
in  their  march,  moving  during  the  night,  and  hiding 
themselves  during  the  day ;  but  their  characters  and 
habits  want  examination. 

Q.  For  what  purpose  do  they  visit  the  sea  ? 

A.  To  deposit  their  eggs  or  spawn,  it  is  supposed. 

Q.  And  for  what  purpose  do  they  visit  the  land  ? 

A.  That  has  not  been  ascertained. 

Q.  To  what  size  do  they  grow  ? 

A.  The  largest  about  six  inches  long  in  its  shell. 

Q.  Are  they  eatable  ? 

A.  The  light  coloured  ones  are  eaten;  but  the 
black  are  said  to  be  poisonous. 

Q.  Are  not  there  some  crabs  that  inhabit  the  sheik 
of  other  animals  ? 

A.  Yes,  the  genus  pmnatheret,  and  especially  the 
genus  pagurtu  (not  cancer  pagunu),  the  members  of 
which  are  called  soldier  crabs,  or  hermit  crabs,  take 
possession  of  the  empty  shells  of  moUusca,  and  shift 
from  shell  to  shell  as  they  increase  in  size,  and  their 
old  dwelling  gets  too  small  for  them.  Humorous  stories 
are  told  about  their  running  along  on  a  beach  where 
there  were  empty  shells  till  they  found  one  that  fitted. 

Q.  Are  not  there  some  crabs  that  are  remarkable 
for  their  uncouth  appearance  ? 

A.  Yes,  some  s^pecies  of  the  genus  nuna  are  re- 
markable for  their  spiny  shells,  and  hence  have  got 
the  specific  name  of  horrida.  Another  species  of  the 
tame  genus  is,  from  its  form,  called  the  spider  crab,  o*" 


18  CATECHISM   OF  ZOOLOGY. 

harpy  cfab.  The  oyster  dredgers  dkltke  it  very 
much,  aod  iuppote  that  it  is  destructive  of  the  oyster 
beds. 

Q.  Which  are  the  most  remarkable  animals  of  this 
class  with  the  tails  longer  thlm  the  bodies  ? 

A.  Those  which  are  of  most  value  as  food,  are  the 
different  sorts  of  lobsters^  cray-fish,  prawns,  and 
shrimps. 

Q.  What  are  the  lobsters  ? 

A«  There  are  several  species  that  get  the  name  of 
lobsters,  but  those  best  known  are  the  common  lob- 
ster, or  sea  lobster,  astacui  gammarw,  and  the  river 
lobster,  or  common  cray-fish,  askKusJiuviatUk, 

Q.  Where  does  the  sea  lobster  inhabit  ? 

A.  It  is  found  on  the  rocky-  shores  of  the  east  and 
north  of  Britain,  but  is  much  more  abundant  on  those 
of  Norway,  from  whence  the  London  market  is  chiefly 
supplied.  Its  favourite  haunts  is  in  clear  deep  water^ 
where  the  rocks  overhang, 

Q,  Is  it  a  prolific  animal  ? 

A.  ReroartLably  so;,  more  than  twelve  thousand 
eggs  have  been  found  under  the  abdome&  of  one 
female. 

Q.  Are  they  active  ? 

A*  Very  much  so  in  thie  warm  weather,  and  when 
alarmed  they  start  backwards  a  great  way  to  thor 
holes. 

Q.  What  is  their  food? 

A.  They  are  very  voracious,  and  eat  all  sort  of 
dead  bodies,  garbage,  and  probably  sea  weed. 

Q>  Where  does  the  cray^fiah  inhabit  ? 

A.  European  rivers,  especially  such  as  hare  a  clayey 
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bottom  It  makes  holes  in  the  banks  for  its  retreat,  in 
which  it  continues  for  the  most  part  during  the  day, 
and  comes  abroad  in  the  night  to  feed,  which  it  does 
both  upon  animal  and  vegetable  matter.  There  b  a 
Norwegian  species  found  in  the  sea,  of  which,  when 
alive,  the  Jflesh  is  red 

Cray^fish  bbil  red  as  well  as  lobsters,  but  as  their 
natural  colour  is  paler  so  is  their  colour  after  they  art 
boiled. 

Q.  WhatistheprawQ? 

A.  Pakemon  tquilla,  of  which  there  are  several 
Varieties,  the  largest  about  five  inches  in  length. 

Q.  Where  are  they  found  ? 

A.  On  the  shallow  shores  of  the  ocean,  or  in  pools 
left  by  the  tide.  They  are  most  abundant  in  the 
latter,  and  are  easily  caught  by  a  small  hoopHBet 

Q.  What  colour  are  they  when  alive  ? 

A.  Ash  colour,  beautifully  banded  with  brown,  but 
they  boil  to  a  fine  red.  .  . 

Q.  How  do  prawns  differ  from  shrimps  ? 

A.  In  general  they  are  larger,  and  they  have  both 
a  finger  and  thumb  to  the  bands,  while  the  shrimp  has 
only  a  moveable  thumb. 

Q>  What  is  the  name  of  die  shrimp? 

A.  Craugon  mtlgarii.  It  is  found  in  the  shallow 
water  on  most  sea<«oasts  in  Europe. 

Q.  What  is  its  colour  when  alive  ? 

A.  Ash  colour  nearly  transparent,  finely  motded 
with  brown.    It  boils  to  a  sort  of  salmon  colour. 

Q.  Is  not  there  an  animal  resembling  a  shrimp  in 
which  the  female  has  a  sort  of  pouch  for  carrying  her 
7oung  ? 
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A.  Yety  the  goms-prootfnttfy  which  is  fi>UDdBeaady 
in  the  Mine  places,  and  has  much  the  sameappearanee 
as  the  shrimp,  only  it  wants  the  moveable  thumb  oo 
the  hands. 

•Q.  Jfl  not  there  a  race  of  Crustacea  called  sand-|iop- 
pers,  that  are  very  numerous  on  the  sea  beeches  ?  i 

A*  Yes,  the  family  of  gtamnarim,  .which  are  ex- 
ceedingly numerous,  so  that  when  one  walks  along 
the  sand  just  about  the  line  of  high-water-mark  when 
the  tide  has  retreated  a  little,  the  whole  place  seems 
alive  with  them. 

Q.  What  appears  to  be  their  use  in  the  economy 
of  nature  ? 

.  A.  They  consume  almost  instantly  those  patrid 
substances  which  the  sea  leaves  behind  at  every  tide, 
and  which  are  without  the  reach  of  the  other  Crus- 
tacea. 

Q.  Are  there  several  genera  of  thqm  ? 

A.  Yes;  the  genus  to/t^rt». includes. the  sand-hop- 
pers properly  so  .called,  and  gammus,  the  rather 
smaller  animal,  some  species  of  which  are  found  .only 
in  fresh  water  and  sqme  only  in  salt.  They  areTul- 
garly  called  sea  fleas  and  sea  locusts. 

The  thrimpt  that  make  their  appearance  in  inipure 
water,  when  not  the  larvae  of  insects,  usually  belong 
to  this  family,  and  resort  there  to  perfonn  .that  sca- 
venger's duty  which  man  has  n^lected. 

Q.  Have  the  gammarini  the  eyes  on  peduncles  like 
the  crabs  and  lobsters  ? 

A.  No,  they  have  them  close  to  the  head* 

Q.  Are  any  of  these  small  Crustacea  destructive  ? 

A.  Yes,  Umnoria  terehram,  a  small  spades  that  in* 
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habits  the  British  ocean  is  very  destructtye  to  timber, 
and  the  millipede^  or  carpenter,  which  is  very  com* 
mon  in  rotten  wood  and  old  walls,  helps  the  destruc- 
tion of  both. 

Q   Has  not  the  last  been  celebrated  in  medicine? 

A.  Yes  it  has,  without  deserving  it. 

Pabt  II. — Arachnides. 

Q.  What  is  the  meaning  of  Arachnides  ?* 

A.  Animals  which  resemble  spiders,  including  in 
the  class  the  spiders  themselves. 

Q:  What  are  the  internal  or  anatomical  characters 
of  those  animals  ? 

A.  They  have  no  vertebrae,  have  the  heart  single, 
breathe  by  lungs  or  air-pipes,  and  have  muscles  for 
moving  the  feet. 

Q.  What  are  the  external  characters  ? 

A.  The  feet  are  jointed,  generally  eight,  but  some- 
thnes  six ;  the  external  openings  of  the  trachea  or 
wind-pipe  visible;  no  wings,  and  rarely  any  other 
change  than  that  of  casting  the  skin. 

Q  What  is  the  arrangement  of  this  class  of  ani- 
mals? 

A.  They  may  be  divided  into  two  sub-classes — those 
that  have  the  mouth  in  front  of  the  head,  and  those 
that  have  it  on  the  back. 

Q  Are  there  any  of  them  that  have  the  mouth  in 
the  back  ? 

A.  There  are ;  they  are  very  minute  and  singularly 

*  Andmides,  from  the  Greek  Apax^n,  a  spider,  and  »^o;, 
lesenoblaBce^  resembling  spiders. 

C  3 


16  CATECHISM  OF   ZOOLOGT. 

formed  animals.  Pifthridkim  Hermanm  is  a  BpecimeD. 
It  has  six  legs,  with  two  strong  claws  to  each,  acting 
against  a  spoon-shaped  process.  It  is  found  on  the 
bodies  of  the  horse-shoe  bats. 

Q.  What  are  the  divisions  of  those  that  have  the 
mouth  in  front  of  the  head  ? 

A.  They  are  divided  into  four  orders : 
1.  Podotomata,  the  body   apparently  formed  of  the 

thighs. 
S,  Pofymerotomaia,  the  body  made  up  of  many  joints. 

3.  DuomeroiomatOy  the  body  made  up  of  two  joints. 

4.  MoHomeroiomata^  the  body  composed  of  a  single 
segment. 

OaDEa.  L 

Q.  What  are  the  characters  of  the  first  order  ? 

A.  The  body  is  four  jointed,  as  if  made  up  of  the 
thighs  of  the  eight  legs ;  there  are  four  eyes ;  the 
mouth  is  a  sucker ;  and  the  female  has  apparatus  for 
carrying  her  eggs. 

Q.  Where  do  they  inhabit  ? 

A.  They  all  inhabit  the  sea,  and  are  generally  call- 
ed sea-spiders.  They  have  a  strong  claw  at  the  end 
of  each  leg,  and  some  of  them  seem  almost  entirely 
made  up  of  legs. 

Q.  Which  is  one  of  the  species  ? 

A.  K^pnphum  graeile,  yfhich  inhabits  the  north  sea, 
has  forceps  on  its  mandibles,  and  is  supposed  toperfo* 
rate  the  shells  of  mussels  and  suck  their  juices. 

Ord£&  II. 
Q.  What  are  the  characters  of  the  second  order? 
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A.  The  body  is  composed  of  a  number  of  segments : 
there  are  eight  legs ;  the  mouth  is  furnished  with  both 
mandibles  and  maxillae,  and  the  eyes  are  two,  four, 
fix  or  eight* 

Q.  Which  are  the  most  remarkable  genera  of  this 
order  ? 

A.  Scorpio  and  tarantula* 

Q*  What  are  the  characters  of  scorpio  ? 

A.  Scorpio,  the  scorpion,  is  a  singularly  formed 
animal,  and  in  some  of  the  warm  parts  of  the  world, 
rather  a  formidable  animal. 

Q.  What  is  the  form  ? 

A.  The  body  is  cylindric,  the  thorax  one  ring,  the 
abdomen  many»  and  the  tail  lonsr,  jointed,  and  ending 
in  a  double  scale ;  toothed,  called  the  pecten,  and 
armed  with  a  crooked  poisoned  sting.  There  are  four 
eyes,  and  eight  legs,  besides  the  front  pair,  which  are 
antennae,  and  much  larger  than  the  others,  and  armed 
with  pincers. 

Q*  What  is  the  colour  ? 

A.  Dull  brown,  with  the  tail  inclining  to  yellow* 

Q.  What  is  the  size? 

A*  In  Europe,  (and  it  is  found  only  in  the  very 
warmest  parts,)  it  seldom  is  more  than  an  inch  in 
length,  exclusive  of  the  tail,  but  in  warm  countries  it 
is  sometimes  five  inches. 

Q.  Is  the  sting  of  the  scorpion  painful  ? 

A.  All  venomous  bites  and  stings  are  painful :  but 
that  of  the  scorpion  is  not  fatal  to  a  healthy  human 
being  in  any  country,  though  in  the  very  warm  coun- 
tries it  is  said  to  be  capable  of  killing^a  dog. 

c  J 
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Q.  Does  the  icorpion  use  its  sting  as  a  weapon  of 
defence } 

A.  It  does.  When  an  enemy  appears,  it  bends  for- 
ward the  tail  till  the  point  be  farther  in  advance  than 
the  heady  and  stands  ready  to  strike  with  the  sting. 

Q.  In  what  places  do  they  live  ? 

A.  Under  stones,  and  among  rubbish;  they  are  soli- 
tary, and  seldom  come  abroad  till  the  evening,  when 
they  catch  insects  with  their  pincers.  They  sometimes 
find  their  way  into  houses,  and  even  into  beds. 

Q.  Are  there  any  other  animals  that  have  some  re* 
semblance  to  scorpions? 

A.  Yes.  Sico,  Aiisewm  and  CMJUfer^  have  pincers, 
and  the  same  number  of  legs  as  the  scorpion,  but  they 
are  without  tails  or  stings. 

Q.  Are  they  found  in  Britain  ? 

A.  They  are,  but  they  are  not  very  common.  The 
first  is  found  amoi^  moss,  the  second  under  stones, 
and  the  third  below  the  bark  of  trees. 

Q.  Is  the  tarantula,  which  belongs  to  this  order, 
that  of  whidi  the  bite  is  said  to  be  cured  by  music  ? 

A.  No ;  that  tarantula  is  a  spider.  The  tcarofdvMtB 
with  many  joints  are  all  natives  of  warm  countries,  and 
none  of  them  have  stings  or  p<Mson» 

Oansa  III. 

Q.  What  are  the  characters  of  the  third  order  ? 

A.  The  animals  belonging  to  it  have  the  body  aoede 
up  of  two  segments,  with  the  abdomen  attached  by  a 
slender  peduncle;  they  have  eight  legs,  six  or  eight 
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eycSy  and  the  month  furnished*  with  mandibles  and 
maxillae. 

Q.  What  are  the  principal  animals  in  that  order  ? 

A.  The  most  interesting,  and  Indeed  the  most  curi- 
ous of  all  the  small  animals,  are  the  araneidetg,  or  spi« 
ders,  properly  so  caDed. 

Q.  Are  not  they  very  destructive  creatures  ? 

A.  They  consume  a  vast  number  of  insects,  and 
their  doing  so  is  of  very  great  advantage  in  the  eco- 
nomy of  nature  ? 

Q.  Of  what  advantage  is  it  ? 

A.  The  time  when  the  spiders  make  their  appear- 
ance in  the  greatest  numbers,  is  towards  the  autumn, 
just  before  the  flies  deposit  their  eggs,  ere  they  perish 
for  the  season  ;  and  were  it  not  for  the  numbers  that 
the  spiders  destroy  before  that  operation  is  aceom- 
plished,  every  spring  would  bring  a  plague  of  flies  that 
would  be  absolutely  intolerable. 

Q.  Would  the  bouses  be  filled  with  them  ? 

A.  In  that  way  they  would  be  annoying  enough : 
but  the  more  destructive  flies,  that  depodt  their  eggs 
on  vegetables^  would,  be  far  worse,  and  but  for  the 
labours  of  the  spiders  there  would  neither  be  leaves 
nor  fruit. 

Q.  Do  not  toitte  of  the  insects  retaliate  upon  the 
spider  ? 

A.  They  do,  the  gphea*  especially,  which  impales 
vast  numbers  of  them  as  food  for  its  young. 

Q.  What  are  the  general  characters  of  spiders  ? 

A.  The  abdomen  is  generally  large  in  proportion  to 

*  See  Catechism  of  Entomobgy. 
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the  size  of  the  animal^  and  it  is  united  by  a  blender 
peduncle.  The  other  part  of  the  body  is  septle* 
There  are  eight  legs,  generally  armed  with  strong 
toothed  clawsy  one  of  which  acts  against  a  thumb,  and 
the  two  can  be  used  either  as  a  hand,  or  as  scissors, 
with  which  to  cut  the  threads  of  the  web  when  that  is 
necessary. 

Q.  How  many  eyes  have  they  ? 

A.  They,  have  eight  eyes,  disposed  in  different 
ways. 

Q.  That  must  enable  them  to  see  very  well  ? 

A.  Not  so  well,  as  from  the  number  one  would 
suppose  'y  for  the  eyes  are  not  moveable,  and  each  of 
them  consists  only  of  a  single  lens,  so  that  for  all  their 
eight  eyes,  they  are  rather  deficient  in  power  of 
vision. 

Q.  Then  what  is  the  sense  on  which  they  chie% 
depend  ? 

A.  On  the  sense  of  touch,  which  is  so  delicate,  that 
while  a  spider  hangs  motionless  in  the  centre  of  its 
web,  or  even  concealed  in  the  nest  which  it  sometimes 
constructs  for  itself,  it  can  not  only  feel  when  any 
object  touches  only  a  thread  of  its  web,  but  feel  whe« 
ther  that  object  be  dead  or  living,  and  whether  it  is  to 
be  taken  as  a  prize,  or  captured  as  an  enemy. 

Q.  How  is  that  ascertained  ? 

A.  Any  oiie  that  pleases  to  observe,  may  see  it,  and 
there  is  no  spider  better  for  the  purpose,  than  the 
large  and  beautiful  spider  (epeira  diadevML)  which  is 
so  common  in  gardens  in  the  latter  part  of  the  season. 

Q.  What  may  be  observed  of  that? 

A.  The  spider  generally  reposes  either  on  the  mid- 
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dlQ  of  (he  weby  where  there  is  a  thicket  place  for  the 
purpose,  and  threads  from  all  parts  of  the  web^  or  it 
reposes  on  a  leaf  entirely  out  of  sight* 
.  Q.  Well? 

A.  If  a  fly  alights,  the  vibrations  that  it  makes  in  its 
attempts  to  escape,  soon  brings  the  spider,  aaid  the  fly 
is  instantly  shrotTded  Iti  a  miiss  of  web,  so  that  it  may 
b6  eaten  at  leisure. 

Q«  If  a  bit  of  leaf  is  brought  on  the  web  ? 

A.  The  spider  comes,  and,  with  no  little  skill,  der 
tsiches  it,  so  that  it  ma/  not  be  again  entangled  *  in 
pulling;  and  when  the  web  is  cleared,  the  spider 
takes  a  rest,  and  then  returns  to  repair  the  damage. 

Q.  And  if  another  spider  is  put  on  the  web  ? 

A.  That  is  anothef  matter,  and  demands  some  con- 
sideration.' By  tryitig  the  principal  lines  of  the  web 
with  its  feet,  the  spider  soon  finds  out  the  strength  of 
the  visitant.  If  weaker,  it  hastens  to  make  prixe ;  and 
if  stronger;  it  makes  its  escape,  or  sometimes  divides 
one  of  the  main*4tay8  of  the  web,  and  drops  web  and 
enemy  to 'the' ground. 

Q.  What  is  the  usual  means  of  escape? 

A.  Dropping  down  by  a  thread,  which  is  spun  in 
the  fall. 

Q.  What  are  the  weapons  of  a  spider  ? 

A.  They  are  a  pair  of  daws  or  forceps,  the  h|st 
joint  of  each  of  which  is  moveable,  hooked,  and  very 
sharp. 

Q.  Is  not  the  bite  of  a  spider  venomous  ? 

A.  There  does  not  appear  to  be  any  thing  Tenom* 
ous  about  spiders.  Some  of  their  cutting  olawa  haye 
a  groove;  but  it  is  iiot  connected  with  any  poison 


apparatu*,  beings  mere  mark  ID  the  claw.  Thebodiei 
are  not  poiiOQoui,  for  many  Hnimals  eat  them  witli 
great  BTidity;  and  the  web  U  so  free  from  being  poi- 
aanout,  that  it  has  been  used  in  medicine,  and  ia  ftr 
finm  the  wont  application  to  stop  bleeding,  and  beal 
a  wound  by  the  firat  inlnition. 

Q.  Then  a  (pider  can  do  no  harm  f 

A.  No  very  leriou*  harm,  certainly,  altbougfa  iti 
biting  apparatu*  are  adniirably  conitructed  for  their 
•be. 

Q.  Then  what  it  the  grand  weapon  of  the  ipider  7 

A.  The  web,  unquettionably.  When  away  from 
that,  the  ginning  tpider  is  a  very  helplesR  and  timid 

Q.  How  it  thewAprodocedP 
A.  From  a  spinner  at  the  hinder  part  of  the  abd^ 
nen,  which  conrittt  in  general  of  fine  little  protuber- 
aocei  or  nipplei.    The  animal  prestet  these  against 
tnj  substance,  and  draws  out  the  thread  either  by 
needing  from  the  place,  or  by  its  legs. 
Q.  Are  there  as  many  thrcada  aa  nipples  f 
A.  Tbere  are  a  great  many  more.     A  ronnd  thread 
ean  be  spun  of  various  strengths,  and  when  that  it  ne- 
cnsnr;.  ilie  ihreail  can  be  drawn  uu*.  broad  like  «  lib- 
bi^^^be  Br^l  form  k  used  in  constructing  the  web 
v^H^Bfafatg  far  the  sarcty  of  ihc  animal ;  the  secbnd 
■^  ^^n%  np  the  prey. 

^r  ^^^^  ^  they  do  not  tecure  their  preyby  biting? 
T    ^^^^B  -^  of  tbem  wrajj  it  in  a  mass  of  wd^  mora 
F^^^B  ^r|gM|rae,  a:  a  « a.p,  a  blue  fly,  or  aoo- 

^^^V  ^^^^Hbmpli.h  that 


.  A»  Xhey  first,  l^od  it  round  tbe  wwgsi  if  winged, 
thim  fiEistea  a  strong  thread  to  it,  push  it  clear  .of  the 
web,  twirl  it  rapidly  round  with  two  of  the  feet,  while 
the  .other  two  dart  the  ribbon  of  web,  first  to  the  one 
end  of  it,  and  then  to  the  other,  until  the  diagonal 
layers  form  a  complete  case. 

Q.  And  does  that  take  a  long  time  ? 

A.  Not  more  than  a  minute ;  and  the  operation 
is  as  neat  as  that  of  the  patent  machine  for  wind* 
ing  balls  of  cotton.  The  motions  of  the  legs  that  re- 
giilate  the  thread  are.  so  rapid,  that  unless  carefully 
watched,  they  cannot  be  seen. 

Q.  Do  not  some  spiders  sail  on  their  webs  in  the 
air? 

A,  They  do;  and  though  observers  are  not  agreed, 
it  is  possible  that  they  draw  out  the  threads  for  that 
purpose  in  the  same  manner  as  they  do  those  for 
shrouding  their  prey. 

Q.  How  do  they  contrive  to  extend  their  lines  from 
tree  to  tree  ? 

A.  It  isnot  very  easy  to  say.  Sight  cannot  help  them 
much.  The  best  way  is  to  examine  them,  which  any* 
body  may  do. 

Q.  Could  not  the  webs  of  spiders  be  used  as 
nlk? 

>  A.  None  of  the  European  species  could  be  used, 
though  some  of  the  larger  ones  in  the  warm  countries 
are  said  to  afford  a  coarse-spun  silk ;  but  spiders  could 
tiot  any  where  be  cultivated  like  silk-worms,  as  the 
large  ones  would  instantly  eat  up  the  smalL 

Q.  Are  there  many  species  of  spiders^? 

A.  There  are  many  genera,  and  eiren  a  cons* ' 
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nnmber  of  tribes,  some  of  them  with-  the  feet  adapted 

for  leaping,  and  tome  not. 

Q.  Which  is  the  largest  that  is  known  ? 

A.  The  bird- spider  of  South  America,  mygale  awcu- 
laria, 

Q.  What  are  its  dimensions  ? 

A.  The  body  is  said  to  be  sometimes  as  large  as  the 
egg  of  a  goose. 

Q.  What  is  its  appearance  ? 

A.  The  body  is  covered  with  long  and  thick  black 
hair,  the  feet  are  broad  and  heavy. 

Q.  What  are  its  habits  ? 

A  They  are  ao(  very  accurately  known;  but  it  is 
said  to  snare  birds  as  well  as  insects. 

Q.  Is  that  likely  ? 

A.  It  is  not  at  all  unlikely,  as  some  of  the  humming 
birds  in  the  same  country  are  small  enough  for  being 
taken  in  a  common  garden  spiderfs  web»' 

Q.  Which  is  supposed  to  be  ^he  most  formidable'of 
the  European  species  ? 

A.  Lycosa  tarentula,  which  is  su[^8ed  to  haye  a 
stupifying  bite,  from  the  effects  of  which  Ae  suffer- 
ers recover  when  certain  tunes  are  played* 

Q.  And  is  that  not  true  ? 

A.  At  all  events  it  is  not  very  likely ;  and  the  poi- 
soning apparatus,  even  in  the  latge  foreign  species, 
have  not  been  observed* 

Q.  What  is  the  appearance  of  the  tarentula? 

A.  It  is  a  brownish  grey  spider^  found  only  in  the 
warmer  parts  of  Europe, 

Q.  Which  .are  some  of  those  that  can  be  most 
easily  observed  is  Britain  ? 
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A.  The  field-spider^  the  houBe^pider,  and  the  gar« 
den-spider, 

Q.  Is  there  only  one  in  each  of  those  situations  ? 

A*  There  are  many ;  but  those  that  have  got  these 
names  are  the  most  common. 

Q.  Which  is  the  field-spider  ? 

A.  Aranea  tabyrintkica.  It  is  reddish  grey  on  the 
body,  with  a  black  line  on  each  side  |  the  abdomen 
blacky  with  oblique  white  lines  that  meet  at  obtuse 
angles  in  front. 

Q.  Where  does  it  form  its  web  ? 

A.  On  the  ground;  and#it  constructs  a  funnel- 
shaped  cavity  for  itself,  which  c^en  reaches  below  the 
surface. 

Q.  What  is  its  prey  ? 

A.  Chiefly  two-winged  insects. 

Q.  What  is  the  house^pider  ? 

A.  Another  species  of  the  same  genus,  aranea  do» 
meitica.  It  is  livid  grey,  and  the  male  wants  the 
black  line  on  the  thorax*  The  abdomen  is  not  sa 
black,  and  wants  the  white  lines. 

Q.  Where  does  it  construct  its  web  ? 

A.  Generally  in  the  comers  oi  neglected  apart-* 
ments.  They  are  of  a  closer  texture  than  those  of 
the  former.  It  makes  a  cell  for  itself,  and  unites  that 
cell  with  the  web  by  a  bridge,  which  answers  the 
double  purpose  of  announcing  that  there  is  a  fly  in  the 
web,  and  facilitating  the  progress  to  it. 

Q.  Do  tiiose  spiders  roll  up  their  prey  in  the  way 
that  you  have  mentioned? 

A.  No ;  their  webs,  which  are  nearly  hoelKontal, 
are  not  very  well  adapted  for  that  purpose;  8etl» 
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•ttber  cairy  their  prey  to  the  cell,  or  eat  it  where  it  is 

caught. 

Q.  What  is  the  garden^spider  ? 

Am  Epeira  diadema.  It  is  reddish,  -often  of  lat^e 
size,  and  rather  handsome.  It  is  one  of  the  nuMt 
amusing  of  the  class,  and  one  of  the  most  easily  ob- 
served. 

Q.  Are  there  any  spiders  in  fresh  water  ? 

A*  There  are.  Argyroneta  aqnatica  is  one  of  them. 
It  is  plushy  brown,  with  the  abdomeo  black  and 
velvety. 

Q.  Does  it  form  a  web  under  water  ? 
.   A.  It  forms  a  nest,  and  contrives  to  fill  it  with  air ; 
so  that  when  the  sun  shines  on  it,  it  is  very  bril* 
liant. 

Q.  Where  does  it  inhabit  ? 

A.  It  is  met  with  in  slow«flowing  streams  on  the 
continent;  but  in  England  it  is  exceedingly  rare. 

Q.  Are  there  many  spiders  that  catch  their  prey 
without  webs  ? 

A.  There  are  several,  chiefly  long-legged  and  coin* 
paradvely  small-bodied  ones,  that  run  vety  swiftly 
among  grass  and  stones. 

Q.  To  what  age  do  spiders  livef 

A.  That  is  not  exactly  known^ 

Q.  How  are  they  produced  ? 

A.  Invariably  from  eggs,  without  any  transfonna* 

tion ;  but  in  some  of  the  species  the  female  carries  her 

I  eggs  about  with  her  in  a  bag,  and  fights  stoutly  if  an 

attempt  be  made  to  deprive  her  of  them« 

Q-  Do  they  begin  to  spin  at  an  early  stage  of  tkmr 
ives? 
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.  A.  Yes ;  when  the  crust  in  which  »  nest  of  them 
are  hatched  Is  broken,  and  they  are  so  small  as  hardly 
to  be  visible  to  the  naked  eye,  the  little  things  spin 
threes  that  are  absolutely  invisible,  and  discovered 
only  by  arresting  their  fall. 

Ordek  IV. 

<2«  What  are  the  characters  of  the  fourth  order ^? 

A.  The  animals  belonging  to  it  have  the  body 
formed  of  a  single  piece  or  segment;  the  legs  are 
sometimes  eight,  and  sometimes  six  ;  and  the  mouth 
is  sometimes  a  rostrum  for  sucking,  and  sometimes  it 
has  mandibles  and  maxillae. 

Q,  What  is  the  general  character  of  the  animals  of 
this  order  ? 

:  A.' Their  characters  are  various;  but  in  general 
they  are  small  animals ;  many  of  them  are  parasitical 
pn  t)eedes  and  other  insects. 

Q.  Which  is  one  of  the  families  ? 

A.  The  acwideet,  or  mites,  one  of  which  is  well 
>)cnown  as  the  coornion  mite  that  inhabits  cheoHt, 
flour,  and  other  substances  that  have  been  long  kept. 
Other  tribes  attach  themselves  to  the  bodies  of  ani* 
mals,  and  some  are  found  in  sore&t 

Q.  Whether  does  the  mnimal  occasion  the  iore^  or 
the  sore  the  animal  ? 

A.  Neither  of  them  originidly  produces  the  other. 
The  atiimal  cannot  be  produced  without  an  egg,  smali 
though  that  eg^^be;  and  as  it  does  not  appear  wtthottt 
the  «ore}/to  sore  most  be  there  to  hatch  it. 
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Q.  Are  there  niot  some  very  beautiful  animals  that 
belong  to  this  class  ? 

A.  Yes ;  one  of  the  hydrachnedete  is  extremely  beaa-^ 
tiful. 

Q.  Where  is  it  found  ?  . 

A.  In  gently-flowing  streams,  and  is  by  no  means 
uncommon  in  some  parts  of  Britain. 

Q.  What  is  it  like  ? 

A.  Its  body  is  globular,  its  mouth  elongated^nl*  a 
conical  sucker,  and  its  legs,  of  which  there  a^  eight 
at  equal  distances,  beautifully  feathered  with  hairiL 
Its  colour  is  black,  marked  with  streaks  and  spots  of  a 
a  very  brilliant  red,  and  most  elegantly  arrayed. 

Q.  Are  those  that  have  been  mentioned  the  whole 
of  the  arachnides  ? 

A.  Not  nearly.  The  numbers  are  so  many,  the 
forms  and  colours  are  often  so  fin^  and  the  habits 
BO  singular,  that  these  little  creatures  form  «ne^f  the 
most  interesting  departments  in  the  empire'  of  iia» 
ture. 


PART  III. 
Myeiafoba. 

Q.  From  what  are  the  myriapoda  named  ? 
A.  As  the  name  imports,  from  the  great  numb^^  of 
feet. 

Q.  What  U  thdr  internal  structure  ? 

A.  They  have  a  nervous  ganglion  in  each  ring,  or 
segment  of  the  body ;  and  these  are  united  by  a  Con<i 
tinuous  bundle  of  nefves,  which  cantiOf,  hdwever/be 
considered  as  a  spinal  cord. 
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Q.  What  are  their  external  characters  ? 

A.  They  have  the  bead  distinct  from  the  body,  and 
furnished  with  two  antennae ;  they  have  simple  man- 
dibles, fitted  for  cutting ;  the  segments  of  the  body 
have  generally  either  two  or  four  legs  attached  to 
each. 

Q.  What  is  their  general  appearance  ? 

A.  Their  bodies  are  in  general  long  in  proportion 
to  their  diameter ;  they  are  either  cylindrical  or  com- 
pressed ;  they  are  remarkable  for  their  great  number 
of  feet,  and  some  of  them  terminate  posteriorly  in  a 
kind  of  forceps.  Their  history  is,  however,  a  little 
obscure. 

Q  How  are  they  divided? 

A.  They  may  be  divided  into  two  orders,  each  three 
families. 

Q.  What  are  there  in  the  first? 

A.  They  are — 
I.  Glonieridea,  with  the  eyes  distinct,  and  the  body 

capable  of  being  contracted  into  a  ball. 

8.  JuUdeiB,  with  the  eyes  distinct,  but  the  body  not 
contractible  into  a  ball. 

9.  Polydemndea,  with  the  eyes  obsolete. 

Q.  Mention  a  specimen  of  the  first  family. 

A.  Glomeris  marginata,  with  the  body  a  lengthened 
oval,  convex  above,  arched  below,  with  sixteen  pairs 
of  legs.  Colour  black,  but  the  segments  margined 
with  orange. 

Q.  Where  is  it  found  ? 

A.  Under  stones,  in  France,  Germany,  and  Britain, 
but  its  habits  are  little  known. 

D  9 
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Q.  Mentbn  a  spedmen  of  tbe  fecDnd  ftmity  ? 

A.  JmIum  sabuloiut,  with  ail  immeine  number  of 
legs*  Aih  coloured  and  black,  with  two  reddkh  lineB 
down  the  back ;  found  under  stones. 

Q.  Mention  one  of  the  third  ^Eunily  ? 

A.  Pofydesmiu  complanatut.  Body  linear,  segments 
compressed ;  four  legs  in  ^ach ;  legs  terj  mairf ;  eyes 
Dot  visible ;  found  under  stones. 

Q.  Which  are  the  families  of  the  second  order? 

A.  There  are  three  of  them— « 

1.  Carmahdea,  with  each  of  the  segments  having  four 
legs. 

2.  ScolopendrideePf  mth    each    s^ment  bearing  tw^ 
legs ;  and  the  last  pair  longer  than  the  otbeiv* 

0<  OeophiUdeti^,  with  each  segment  bearing  two  legs ; 

the  legs  very  many,  and  the  last  pair  not  longer  than 

the  others. 

Q.  Are  any  of  the  first  family  found  in  Europe  ? 

A.  No.  Those  that  are  known  are  natives  of 
Africa,  where  they  are  found  in  houses* 

Q.  Are  any  of  the  second  family  natives  of  Europe  ? 

A.  Two,  at  least ;  one  of  them  in  gardens  in  the 
south  of  England*  The  scolopendra,*  (Mroperly  so 
called,  are  larger,  afid  natives  of  "warmer  climates ;  but 
their  history  is  very  obscure. 

Q  Any  of  the  third  family? 
'  A.  Yes.  There  is  a  yellow  and  scarlet  one,  found 
in  fruits  in  the  south  of  England,  and  two  others,  found 
in  the  earth,  and  under  stones.  Some  of  the  apceies 
are  pho^horescent,  and  not  only  give  out  light,  but 
leave  trains  of  Jight  behind  them. 
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Q.  or  what  use  are  the  Myriopoda^  in  the  economy 
of  nature  ? 

A.  Their  habits  have  been  so  little  studied,  and  are 
in  themselves  so  obscu  e,  that  it  is  impossible  to  say. 
The  whole  class  form  a  department  yet  to  be  studied, 
as  neither  their  food;  their  mode  of  production,  nor 
their  duriftion  is  kno^m* 

Q.  If  their  history  i^  so  obscure,  may  they  not  be- 
long to  the  class  of  insects  cnr  to  that  of  reptiles  ? 

A*  No,  they  do  not  undergo  those  transforma- 
tions that  are  characteristic  of  insects,  and  the  total 
absence  of  any  thing  that  can  be  considered  as  a  back- 
bone, prevents  them  from  being  classed  with  reptiles. 
They  have  a  common  and  very  peculiar  character, 
though  that  character  has  not  been  mucb  studied. 

Q.  What  may  be  the  probable  causes  why  their 
history  has  been  less  attended  to  than  that  of  the 
other  classes  of  animals  ? 

A.  One  cause  has  no  doubt  been  the  classification 
of  them  with  the  wingless  insects;  and  others  are 
found  in  their  retired  habits  ? 

Q.  Are  they  a  harmless  race  of  creatures  ? 

A.  There  is  no  reason  to  suppose  that  any  of  them 
does  the  smallest  injury  to  man»  or  to  any  of  bis 
possessions. 

Q.  Are  they  of  any  use  ? 

A.  The  uses  of  them  are  just  as  little  known;  some 
of  them  have  been  used  in  medicine;  but  as  many 
substances  which  are  not  of  the  least  benefit  have  been 
employed  in  that  art,  it  is  probable  that  tbey  had  only 
the  merit  of  being  harmless. 

Q.  Have  they  been  used  as  food  ? 
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A.  Not  by  man,  bat  at  iome  animals  eat  them,  they 
might  probably  be  used. 

Pabt  rV. — Vermes. 

Q.  What  is  meant  by  vermes  f 

A.  The  literal  meaning  of  the  name  is  worms; 
but  as  that,  in  the  popular  sense,  is  rather  a  yague 
term,  the  name  is  properly  restricted  to  those  annular 
animals  that  have  no  distinct  head,  no  antennae,  and 
no  legs  of  any  description  whatever. 

Q.  Where  do  they  inhabit  ? 

A.  Some  of  them  inhabit  the  fresh  waters,  others 
the  sea  ;  some  inhabit  damp  places,  and  others  live 
entirely  under  the  earth.  They  are  a  singular  race  of 
animals,  and  their  habits  and  classification  are  but 
little  understood. 

Q,  What  are  their  means,  or  organs  of  motion, 
seeing  they  have  no  legs  ? 

A.  Those  necessarily  vary  a  good  deal  with  the 
structure  of  the  animal.  Those  that  live  in  the  water 
make  their  way  by  swimming,  which  they  accomplish 
generally  by  throwing  their  bodies  into  curves,  not 
very  unlike  those  of  an  eel.  They  can  also  make  their 
way  by  means  of  suckers,  either  along  rocks  and  other 
solid  substances  in  the  water,  or  along  the  land.  Those 
that  inhabit  the  land,  make  their  way  partly  by  a 
slimy  fluid,  by  means  of  which  they  attach  themselves, 
and  partly  by  means  of  little  spines  with  which  their 
bodies  are  beset. 

Q.  What  are  the  principal  divisions  of  these  ani- 
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A.  They  may  be  divided  into  two  orders ;  thdse  in 
which  the  organs  of  respiration  are  concealed,  tind 
those  in  which  they  are  external  or  apparent. 

Q.  Are  there  many  species  in  each  of  these  ? 
'  A.  There  are  a  good  manyy  but  most  of  them  are 
imperfectly  known,  and  therefore  confused. 

Q.  What  are  the  principal  subdivisions  of  those  diat 
have  the  organs  of  respiration  concealed,  or  internal  ? 

A.  They  are  four? 
1 .  Those  in  which  the  body  is  rounded,  and  beset  With 
•    Httle  spines. 
H,  Those  in  which  the  body  is  rounds  or  fiatteuedi 

and  furnished  with  a  sucker  at  each  extremity. 
9.  Those  in  Which  the  body  is  fldt,  naked  and  smooth, 

and  without  any  sucker. 
4.  Those  which  have  the  body  flattened,  and  with 

little  bristles  on  the  sides. 

Q.  Which  is  one  of  the  first  division  ? 

A.  Lumbricui,  the  commoA  earth-worm,  or  dew- 
worm. 

Q.  What  are  its  characters  ? 

A.  Its  structure,  internally,  is  very  simple,  consist-* 
ing  of  a  single  straight  canal ;  it  breathes  by  the  extre* 
mity,  and  performs  its  motion  by  the  joint  action 
of  the  muscles  of  its  rings,  and  the  little  spines  or 
bristles  with  which  it  is  beset. 

Q.  Has  it  any  organs  of  sensation  ? 

A.  It  has  sensation,  but  the  organs  have  not  been 
found,  neither  can  we  compare  the  sensation  that  it 
has  witlithe  senses  of  the  more  p^ect  animals.  It 
has  no  eyes,  and  therefore  we  cannot  attribute  sight 
to  it,  as  little  can  we  find  a  locality  for  smell,  '    * 
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yet  the  creature  seems  to  have  very  adequate  means 
of  kuowing  what  is  going  on,  in  so  far  as  its  own  ex- 
istence and  comfort  are  concerned. 

Q   From  what  do  we  infer  that  ? 

A.  We  do  not  need  to  infer  it,  we  see  it.  If  it 
were  to  come  abroad  in  the  hot  sun,  it  would  be 
shrivelled  and  dried,  so  that  it  could  not  move  but 
with  difficulty,  and  it  would  besides  be  exposed  to 
birds  and  other  enemies,  therefore  it  comes  to  the 
•urface  chiefly  during  the  night. 

Q.  But  earth-worms  are  often  found  on  the  surface 
in  damp  weather,  or  after  a  shower,  whether  it  be 
day  or  night  ? 

A.  They  necessarily  change  their  habitation  with 
the  changes  of  moisture  in  the  earth.  Where  the 
ground  is  very  dry  and  hard  they  cannot  make  their 
way,  and  where  it  is  full  of  water  they  cannot  breathe 
freely.  In  dry  weather,  therefore,  they  follow  the 
moisture  in  their  subterraneous  journeys,  and  when 
rain  comes  they  are  found  to  make  their  escape  by 
the  surface. 

Q.  Is  there  any  other  means  of  bringii^  then*  to 
the  surface? 

n  A*  Beating  over  the  surface  where  they  are,  soai 
IP  fihidce  the  ground,  smds  them  i^wardi 

Q.  How  is  that  explained  ? 
;  A*  The  greatest  enemy  that  they  hare  below 
ground  is  the  niole^  and  the  agitation  that  is  produced 
by  any  motion  on  the  surface  has  the  saine  effect  as 
if  the  loole  were  mining  in  their  neighbourhood. 
r  'Q  Are  any  of- the  other  animels  aware  of  that 
b^ngthe«asei 
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A.  When  cattle  go  to  a  wet  part  of  a  meadow  the 
birda  that  feed  upon  earth-worms  are  in  the  habit  of 
resorting  to  the  place,  and  alighting  and  pecking 
about  among  the  cattle  much  more  than  they  do  when 
the  cattle  aie  on  a  dry  place. 

Q.  What  is  the  food  of  the  earth*worm  ? 
A.  It  is  understood  to  eat  the  small  fibres  of  root* 
and  also  the  cotyledon  leaves  of  plants,  and  it  comes 
abroad  regularly  to  graze  during  the  night. 

Q.  Do  they  evince  any  degree  of  strength  ? 

A.  Very  considerable.  Their  mere  motion  in  the 
earth,  which  is  comparatively  rapid,  and  the  hold 
which  they  take  with  their  little  spines,  which  when 
they  are  partially  in  the  ground  is  so  great  that  they 
can  be  pulled  asunder  more  easily  than  pulled  out, 
shew  that  they  have  considerable  muscular  power. 
The  portion  of  their  bodies  too,  which  they  can  raise 
entirely  from  the  ground,  the  rapidity  with  which  they 
can  twist  thepi  about,  or  lengthen  and  shorti^a  them 
at  pleasure,  are  also  proofs  of  the  same* 

Q.  Have  we  any  instances  of  their  being  able  to 
move  substances  ? 

A.  We  may  often  find  leaves,  rags,  and  bits  of 
sticks,  which  far  exceed  themselves  in  weight,  drftwn 
into  their  holes,  till  even  very  stiff  leaves  l>e  twbted 
together,  or  a  long  piece  of  the  stick  stands  upright. 
The  substances  which  they  thus  draw  partially  into 
their  holes  often  require  a  considerable  pull  to  draw 
them  out  again. 

Q  Are  they  of  any  use  ? 

A.  They  disfigure  the  surface  of  lawns  and  walks, 
but  it  is  probable  that  the  perforations  and  bur 
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ingl  which  th^  make,  admit  Miuiiire  to  the  coots  of 
plants  which  would  otherwise  run  off  the  susface  end- 
be  lost.  They  are  also  the  principal  food  of  mole8»' 
hedgehogs,  and  many  birds,  and  the  ramiben  of  them 
that  are  carried  into  the  .brooks  and  streams  by  every 
shower  and  flood,  contribute  greatly  to  the  support 
offish. 

Q.  How  do  they  pass  die  winter  ? 

A.  As  the  cold  increases  diey  plunge  deeper  and' 
deeper  into  the  earth,  and  probably  remain  torpid, 
but  when  the  weather  becomes  warm  they  are  easily 
roused  again. 

Q*  How  are  they  produced  2 

A.  From  eggs  which  are  laid  in  the  ground,  and 
every  indiTidual  is  both  male  and  female. 

Q.  Have  worms  both  ends  the  samd,  as  they  have  no 

regular  heed?  ' 

A.  No.  The  Qiouth  end  is  much  more  active  thair 
the  tail.  It  can  turn  more  easily  in  different  direc^ 
tions,  and  it  can  push  out  in  length  by  contracting  ittf 
diameter,  which  the  tail  cannot  so  easMy^dol-  SPhe 
tail  is  also  a  little  flattened.  '  ' 

Q.  But  they  can  move  tml  foremost? 

A.  They  can,  though  not  with  so  much  ease  in  thtf 
direction  of  the  tail,  and  they  cannot  sink  into  the 
ground  tail  foremost  unless  there  be  a  hole  previously 
made^ 

Q.  Are  there  many  species  of .thein?    ' 

A.  Hie  species  are  not  easily  ascertained,  as  dif^ 
ference  of  pasture  produces  gi^eat  changes  in  their  ap- 
oearance.    Large  red  worms,  taken  from  rich  loam 

^d  put  into  moss  will. diminish  greatly  in  size  tm4 
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become  much  firmer,  and  if  they  be  kept  in  a  place 
inclining  to  marsh,  they  become  of  a  yellowish  and 
greenish  colour. 

Q*  Are  there  any  aquatic  worms  analogous  to  the 
dew-worm  in  their  habits  and  general  structure  ? 

A.  There  is  one ;  but  the  shape  is  conical,  from  the 
slendemess  of  the  head,  and  it  has  two  little  hooks  on 
the  neck,  probably  to  prevent  it  from  being  rolled 
about  by  the  action  of  the  water  in  the  shallow  places 
where  it  is  found. 

Q.  What  is  the  common  name  of  those  that  have 
suckers? 

A.  They  are  generally  called  leeches,  and  most,  if 
not  all  of  them,  suck  the  blood  of  animals. 

Q.  Where  are  they  found  ? 

A.  They  are  lovers  of  moisture.  Some  are  found 
ii\  the  sea ;  others  in  fresh  water,  chiefly  where  it  is 
stagnant,*and  when  the  rains  set  in,  the  land  in  some 
of  the  tropical  countries  is  perfectly  infested  with 
them. 
.  Q.  What  are  the  characters  of  the  sea  leeches  ? 

A.  Many  of  them,  especially  in  the  warm  latitudes, 
have  not  been  observed,  the  one  that  is  best  known 
is  jxmtabdella  aprnidosa^  which  is  often  taken  out  of 
the  sea  adhering  to  the  bodies  of  skate,  for  which 
reason  the  fishermen  call  it  the  **  scate-sucker."  . 

Q.  What  is  its  appearance  ? 

A.  The  body  is  cylindrical,  and  contracted  toward 
both  extremities,  more  especially  toward  the  head; 
and  it  is  but  slightly  contractile.  It  is  surrounded  by 
a  number  of  prominent  narrow  hoops ;  and  in  the  ir- 
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tenrab  between  them,  there  are  s^nes  Which  range 
kk  regular  rows  in  the  length  of  the  animals. 

Q.  h  there  any  thing  peculiar  about  it? 

A.  Only  that  when  bruised  it  discharges  a  dark 
liquor  which  stains  a  very  beautiful  purple ;  and  m%hi 
probably,  if  the  proper  attention  were  bestowed  on  it, 
be  valuable  in  a  dye. 

Q.  Why  should  that  be  supposed? 

A.  The  only  fine  red  and  purple  dyes  that  have 
been  obtained  either  in  ancient  or  in  modem  times, 
have  come  from  small  animals. 

Q.  Which  are  the  fresh  water  leeches  ? 

A.  The  horseleech  is  most  common  in  thfft  country, 
but  the  one  that  is  most  celebrated^  or  at  least  most 
valuable,  is  the  bleeding  leech. 

Q.  Where  does  it  inhabit? 

A.  In  slow  runnhig  rivers  and  lakes,  more  aimii« 
dantly  perhaps  in  die  lakes  of  Sweden  than  in  those 
of  any  other  country. 

Q.  What  are  its  colours  and  size  ? 

A.  The  colour  is  motded.  Mack,  brown,  and  ash 
colour ;  but  the  sice  is  not  easily  stated,  as  die  animal 
can  make  itself  of  all  shapes  from  a  round  ball  to  a 
slender  thread.  When  it  is  in  what  we  may  consider 
a  state  of  repose,  it  may  be  alK>ut  two  inciteB  in 
length. 

Q.  Has  it  a  sucker  at  each  extremity  ? 

A.  It  has  an  adhesive  sudcer  at  each  extremity,,  but 
it  sucks  only  with  the  mouth,  and  is  understood  to 
have  no  peribradon  the  other  way. 

Q.  How  does  it  suck  ? 

A.  It  adheres  firmly  by  the  sucker  of  the  mouth. 


and  makes  a  triaqgulfir  perforatioa ;  but  the  manner 

in  which  it  sucks  is  not  so  easily  explained. 

Q.  Is  not  its  action  like  that  of  a  pump  ? 

A.  Its  effect  is  something  the  same,  and  its  action 
is  said  to  be  the  same  also,  but  that  cannot  very  well 
be  the  case. 

Q.  Why  not? 

A.  The  action  of  a  pump  is  by  socking  out  air, 
which  is  discharged  into  the  atmosphere,  and  thus  a 
vacuum  is  produced ;  but  while  a  leech  is  adhering  by 
the  mouth  we  know  of  no  part  of  its  body  by  which 
air  could  escape. 

Q.  How  does  it  act  then  ? 

A.  Probably  wholly  by  its  muscles.  It  enlarges  the 
cavity  of  its  body,  and  by  that  means  produces  the 
vacuum. 

Q.  And  does  it  act  against  a  considerable  pressure 
in  that  way  ? 

A.  The  pressure  against  which  it  distends  itself 
cannot  be  less  than  forty  or  fifty  pounds'  weight. 

Q.  Is  its  digestion  rapid  in  proportion  to  the  quan- 
tity that  it  sucks  ? 

A.  By  no  means.  The  leech  is  one  of  the  most  ab- 
stemious of  animals ;  it  can  live  for  almost  an  indefi- 
nite period  without  food,  and  when  it  does  suck, 
the  blood  will  remain  for  months  unaltered  in  at  least 
some  of  the  cells  of  its  stomach.  That  stomach  con- 
sists of  twenty-four  cells,  and  the  back  appears  to  have 
the  power  of  so  completely  excluding  the  atmospheric 
air  from  those  cells,  that  blood,  which  easily  changes 
and  putrifies,  can  remain  long  in  them  without  altera- 
tion. 
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Q.  How  are  the  functioiis  of  life  carried  on  in  the 
leech  ? 

A.  Little  is  known  about  theni»  only  that  they  must 
be  very  slow.  Its  organs  of  respiration  have  not  been 
detected. 

Q.  But  it  does  respire  ? 

A.  It  musty  for  it  cannot  live  without  air. 

Q.  If  it  have  no  posterior  openings  how  is  the  waste 
part  of  its  body  removed  ? 

A.  It  seems  to  be  by  a  gradual  casting  of  the  skin 
in  the  form  of  little  flakes. 

Q.  How  are  these  found  ? 

A.  They  are  found  in  the  water  in  which  leeches 
are  kept,  or  if  one  be  kept  some  time  in  oil,  it  will 
cast  an  entire  skin  when  put  in  water,  which  shews 
also  that  it  does  not  respire  by  the  skin. 

Q.  You  mentioned  that  there  are  some  countries  in 
which  leeches  are  an  annoyance  ? 

A.  They  are  so  in  India,  and  especially  in  Ceylon. 
When  the  rainy  season  seta  in,  the  whole  surface  of 
the  moist  ground  swarms  with  them ;  they  move  with 
great  rapidity ;  can  stretch  themselves  out  as  slender 
as  hairs,  so  that  they  can  penetrate  every  where. 
They  literally  cover  the  bare  legs  of  the  people ;  and 
their  bites  are  always  painful,  and  often,  under  that 
hot  climate,  dangerous. 

Q.  Are  they  poisonous  ? 

A.  No.  But  the  heat  is  so  great,  that  they  are  apt 
to  fester,  mortify,  and  cause  death. 

Q.  Are  there  any  instances  of  danger  from  the 
bites  of  leeches  in  this  country  ? 

A.  None  from  the  natural  bites  even  of  the  hone- 
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leech,  which  though  in  general  one  of  (he  most  ahste- 
mioiis  of  creatures,  has  become  the  very  type  of 
insatiable  rapacity ;  but  there  have  been  instances  of 
children  being  bled  to  death  by  the  unskilful  applica- 
tion of  leeches  to  their  temples. 

Q.  How  are  leeches  produced  ? 

A.  They  are  said  to  be  produced  alive,  and  only 
one  In  the  season ;  but  that  cannot  be  true  of  those 
species  that  multiply  so  fast* 

Q.  Which  is  the  specimen  of  the  flattened  ones 
without  suckers  ? 

A.  Planaria,  They  inhabit  fresh  water,  have  the 
mouth  at  the  extremity,  and  two  openings  on  the 
under  side.  They  are  very  numerous,  and  distin- 
guished by  their  eyes  which  are  many,  or  four^or 
three,  or  two,  or  one,  or  none,  according  to  the  species. 
They  are  found  in  ditches  and  other  stagnant  fresh 
waters ;  and  have  the  same  resemblance  to  the  mol- 
luscous slogs  in  their  manners  and  motions,  only  they 
want  the  shield  on  the  back,  the  foot  on  the  under 
side,  and  have  not  the  same  anatomical  structure. 

Q.  Which  u  ft  specimen  of  those  that  have  bristles 
at  the  sides  ? 

A«  Nais  probosekHaf  which  is  flattened,  and  some- 
thing in  the  shape  of  a  boat.  It  is  about  an  inch  long^ 
c£  a  reddbh  colour,  and  partially  transparent  The 
mouth  is  prolonged  like  a  thread,  and  it  is  found 
hanging  by  that  to  the  stems  of  aquatic  plants  in  sandy 
and  muddy  rivers. 

Q.  Is  there  any  thing  curious  about  the  mode  of  its 
production  ? 
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A.  YeS)  that  is  the  most  curious  particular  shout  it. 
The  List  ring  of  the  body,  without  any  apparent  cause, 
enlarges,  and  is  soon  detached  as  a  perfect  animal ;  so 
that  the  creature  absolutely  grows  like  a  plant. 

Q.  What  are  the  characters  of  those  annulose  worms 
that  have  the  organs  of  respiration  apparent  or  ex- 
ternal? 

A.  They  vary  in  their  characters  so  &r  as  they  are 
known,  and  the  knowledge  of  them  is  not  very  per- 
fect ;  but  they  admit  of  subdivision  into  two  sections. 

Q.  How  are  those  sections  distingubhed  from  each 
other? 

A.  First,  those  that  have  the  body  free,  and  se- 
condly those  that  have  it  enclosed  in- a  tube. 

Q.  Can  you  mention  any  of  the  former  kind  ? 

A.  The  curious  genus  Nereis. 

Q.  Why  do  you  say  the  **  curious"  genus  ? 

A.  Because  the  nereides  are  really  very  singular 
animals.  They  are  something  in  the  shape  of  sec- 
lopendra,  and  therefore  they  are  sometimes  called  sea 
centipedes ;  but  they  are  in  many  instances  so  trans- 
parent that  they  are  not  observed  in  the  water,  till 
they  be  separated  by  a  filter. 

Q.  There  is  nothing  remarkable  in  that,  there  are 
many  other  transparent  animals  in  the  sea  ? 

A.  But  these  animals  are  as  easily  seen  at  night,  as 
they  are  difficult  to  be  seen  during  the  day.  In  &• 
vourable  states  of  the  weather  they  appear  on  the 
tops  of  the  waves  like  sparks,  and  dart  from  the  oara 
of  a  boat  like  streams  of  fire. 

Q.  Have  they  all  that  property  ? 
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A.  They  probably  have  not ;  and  at  any  rate  their 
history  is  but  imperfectly  known,  but  many  of  them 
have  it. 

Q.  What  are  they  like  ? 

A.  They  are  long  and  slender,  made  up  of  a  great 
many  rings,  with  fin-like  processes  at  the  sides,  and 
terminating  in  two  bristles  in  the  rear.  Their  mouths 
are  furnished  with  jaws,  and  also  appendages  that  may 
act  as  suckers,  which  last  are  various  in  the  different 
species..  In  colours,  the  same  species  are  often  per- 
fect cameleons,  being  sometimes  pearly,  at  others 
green,  again  purple,  and  sometimes  bronze  colour,  or 
black. 

Q.  Are  there  any  ot  the  same  section  without 
jaws  ? 

A.  There  are,  without  jaws,  and  with  distinct  palpi. 

Q.  Are  there  many  genera  ? 

A.  There  are,  and  some  of  them  are  not  very  well 
defined  ;  they  are  rather  lengthened,  with  a  coat  of 
bristly  appendages  at  the  sides,  covered  with  scales 
and  sometimes  with  hair.  One  of  the  latter,  aphro* 
dita  acvieaiay  is  common  in  the  British  seas.  It  is 
oval,  brown  on  the  upper  side,  and  reddish  on  the 
under,  and  known  to  the  fishermen  by  the  name  of 
the  "  sea  mouse." 

Q.  Are  there  any  that  have  neither  jaws  nor  palpi? 

A«  There  are  several,  the  lumbricus  marintUf  the 
kb  worm,  or  lug  worm^  which  the  fishermen  dig  up 
with  avidity,  for  bait,  in  many  of  the  sandy  and 
muddy  shores,  and  which  the  older  naturalists  con- 
sidered as  a  species  of  the  common  earth-wo*'"' 
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bebngi  to  this  genus,  ancl  Ihere  i$  no  4oabt  but  the 
laiger  land  and  mud  worms,  found  within  flood  maii:, 
that  are  eaten  by  the  people  of  some  countries,  als^ 
belong  to  the  same. 

Q.  And  the  worois  that  inhabit  tubes  ? 

A.  Those  tubes  are  either  natural,  or  are  con* 
atmeted  by  the  animal. 

Q.  What  animal  builds  houses  for  kself  in  the  tea  ? 

A.  Many  animals  can  do  that ;  but  the  one  under 
consideration,  ftrochiUa  lapidaria  of  Lipnmus,)  con- 
structs them  with  apparently  fewer  tools  than  mo^ 
building  animals,  for  it  is  a  mere  worm  with  only  a 
bunch  o£  tentacukg  round  the  mouth,  and  yet  it  coi> 
trives  to  make  for  itself  a  yery  strong  and  convenient 
moveable  case,  formed  of  sand  and  bits  of  shells ;  but 
by  what  means  or  what  cement  it  unites  them  together^ 
is  not  known. 

Q.  Of  what  seas  is  it  an  inhabitant? 

A.  Of  the  Mediterranean. 

Q  Are  there  any  analogous  animals  found  in  the 
British  seas? 

A.  There  is  a  genus  analogous  in  some  respects, 
and  which  has  been  sometimes  confounded  with  this, 
which  is  met  with  on  the  south  coasts  of  Devonshire. 

Q.  What  animal  is  that? 

A.  AmphUrita  volutaoienii,  of  which  the  tentaculas 
have  the  appearance  of  plumes  of  feathers^  or  the 
heads  of  some  curious  plant. 

Q.  Are  these  the  whole  pf  the  names  ? 

A.  They  are  only  one  or  two  out  of  a  great  num- 
Hr;  but  eveQ  they  shew  that  it  is  difficult  to  find  out 
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whether  more  ingenuity  is  displa^red  in  those  parts  of 
nature  that  are  the  roost  complicated,  or  in  those 
that  are  the  most  simple. 

PaBT  V. — ClBEHIPEJDES. 

Q.  What  sort  of  animals  are  these  ? 

A.  They  are  annulose  animals,  in  which  the  body  is 
covered  with  a  shell  of  many  valves  or  plates.  From 
their  form  they  are  denominated  acorn  ihellt,  and 
they  were  all  included  by  Linnaeus  in  a  genus  lepas, 
which  means  shells  that  stick  to  a  rock. 

Q.  Where  do  they  inhabit  ? 

A*  They  are  found  only  in  the  sea»  and  they  always 
adhere  to  some  other  substance,  as  a  rock,  the  bot- 
tom of  a  ship,  floating  wood,  floating  sea-weed,  the 
shells  of  animals,  and  in  short,  any  thing  that,  will 
support  them. 

Q.  And  do  they  grow  from  a  support  like  plants  ? 

A.  No,  not  like  plants,  for  they  strike  no  roots  into 
that  upon  which  they  grow,^  and  draw  no  nourish- 
ment from  it. 

Q.  What  is  the  meaning  of  cirrhipedes  ? 

A.  The  literal  meaning  is  **  curled  feet." 

Q.  And  is  that  the  character  of  the  animals  ? 

A.  It  is.  The  legs  have  a  great  number  of  appen- 
dages, and  are  often  beset  with  hairs  or  bristles. 

Q.  How  many  legs  have  they  ? 

A.  The  general  number  is  twelve ;  of  which  the 
five  pairs  towards  the  front  are  much  larger  and  more 
beset  with  appendages,  than  the  others. 

Q.  Have  they  any  head  ? 
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A.  Thej  have  no  head  disllDel  firom  the  body: 
•nd  none  of  them  have  any  oi^aos  that  caa  be  coi»f 
sidered  as  ey^. 

Q.  Have  they  mouths  ? 

A.  They  have ;  and  these  bear  some  resemblance  to 
the  mouths  of  some  of  the  insects. 

Q.  Of  what  parts  does  it  consist  ? 

A.  Of  an  upper  lip,  an  under  lip,  fenned  by  the 
union  of  the  two  external  mazilliBy  two  nandiblei^ 
and  two  maxillas,  the  latter  having  fleshy  paipL    ■ 

Q.  Does  any  other  part  of  their  structure  lesem* 
ble  that  of  insects  P 

A.  Their  nervous  system  consbts  of  a  number  of 
ganglions  united  by  cords,  as  is  the  case  with  insects. 

Q.  Then  are  they  less  complete  in  their  fisrmadoD 
than  inseoti  ? 

A.  In  scMne  particulars  they  are  less,  and  in  othert 
they  are  more ;  their  organs  of  sensation  and  medoa 
are  less  perfect,  but  they  have  a  heart  and  circulating 
tystero,  which  insects  have  not. 

Q.  Do  they  bear  a  resemblance  to  any  other  clasf 
of  animals  ? 

A.  They  resemble  the  .mollusca  in  many  particu- 
lars.* 

Q.  Which  are  those  particulars? 

A.  They  are  of  both  sexes  in  tiie  same  individual, 
and  they  are  produced  from  eggs. 

Q.  What  are  their  organs  of  respinitioB  ? 

A.  A  sort  of  gills  attached  to  the  bases  of  the 
Jcgg. 


*  See  Catechism  of  MoBuscd,. 
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Q.  On  what  4o  tfaey  tubmt? 

A.  Nothing  is  known  retpeeting  their  fbod. 

Q.  How  are  they  divided  ? 

A.  Into  two  orden>  Campyhtomata^  and  Acmmp' 
totomata, 

Qk  What  do  those  nameft  mean  ? 

A.  The  first  means  that  the  legs  issue  fipom  a  notch 
in  the  anterior  part  of  the  body,  and  thus  are  bent 
or  erected  to  one  sidb ;  and  the  odier  means  that  they 
iBsue  from  t{ie  extremity  of  die  body,  witfaont  any  iex- 
nre  to  the  other  side. 

Ordea  I.^Campylosomata, 

Q.  What  are  the  general  characters  of  that  order  ? 

A.  The  base  of  the  body  is  of  a  tepdinotis  textnre^ 
and  admits  of  being  bent;  the  upper  part  is  covered 
with  plates  of  shell ;  and  the  legs  pass  ont  by  a  slit. 

Q.  Are  there  many  generic  ? 

A.  Fiv^^ave  uiually  reckoned. 

Q.  What  is  the  name,  and  what  are  the  leading 
efaaracten  of  the  first  genus  ? 

A.  A  number  of  the  genera  were  included  in  the 
genus  lepas  of  Linmeus ;  but  dre  name  given  to  the 
first  genus  by  more  modern  naturalists,  b  Otiaiu 

Q.  What  are  the  characters  ? 

A.  The  body  is  produced  into  a  tendinous  tube, 
composed  of  two  coats ;  die  inner  one  having  mus- 
cular fibres,  and  containing  cellular  matter.  The 
upper  part  of  the  body  is  composed  of  three  coats,  the 
external  one  covered  with  plates  of  shell.  It  adheres 
to  rocks,  to  die  bottoms  of  ships,  and  to  other  sub- 
stances* 

Q.  How  many  species  have  been  discovered  ? 
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A*  Only  one  or  two  species  ere  kno^n,  and  but 
few  specimeni  of  them  have  been  seen. 

Q.  Where  have  they  been  met  with  ? 

A*  On  the  bottoms  of  ships  that  have  landed  on  the 
southern  coasts  of  England,  after  voyages  of  consi* 
derable  length,  but  of  which  seas  they  are  natives  has 
Bot  been  satisfactorily  ascertained;  the  probability  is, 
that  it  is  a  native  of  the  warmer  seas. 

Q.  Which  is  the  second  genus  ? 

A.  CmeraSf  named  from  its  colour.  It  has  been 
met  with  very  rarely,  in  nearly  the  same  circumstances 
as  the  former. 

Q.  Is  there  any  thing  particular  about  these  genera  ? 

A.  There  ix%  tubes  of  very  singular  form  attached 
to  the  head,  especially  in  the  first  genus,  but  the  us<^ 
of  them  is  not  known. 

Q.  Which  is  the  third  genus  ? 

A.  Pentakumity  whidi  imports  that  there  are  five 
scales,  or  plates  of  shell,  on  that  which  is  considered 
as  the  head  of  the  animal.  In  these  the  plates  of  shell 
completely  cover  the  upper  part;  the  lower  shells 
nearly  concealing  the  others,  and  giving  the  whole  the 
shape  of  an  acorn,  and  sometimes  nearly  that  of  the 
beak  of  a  bird. 

Q.  Are  the  peduncles,  or  cartilaginous  parts  of  the 
bodies  of  these  long  ? 

A.  They  are  very  long  in  some  of  the  species,  and 
very  short  in  others. 

Q.  Is  any  common  name  given  to  them? 

A.  They  are,  in  general,  termed  **  barnacles,"  they 
often  adhere  in  great  numbers  to  the  bottoms  of 
ships  that  have  been  long  at  sea,  and  greatly  impede 
their  jwrogress  through  the  water ;    they  also  often 
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adhere  to  pieces  of  timber  and  other  floating  sub- 
stances. 

Q.  Have  not  some  ridiculous  stories  been  told  of 
them  ? 

A.  Yes,  it  has  been  said  that  one  of  them,  the  lepas 
anatifera  of  Linnaeus,  the  shells  of  which  are  very  like 
the  beak  of  a  bird,  changes  to  the  gannet  or  solan 
goose,  but  of  course  the  story  is  much  too  absurd  for 
being  believed  by  any  person  of  sense. 

Q.  Have  they  no  resemblance  to  those  geese  into 
which  they  were  supposed  to  be  changed  ? 

A.  Not  the  least,  they  are  flexible  tubes,  generally 
of  an  irrisdescent  or  mother  of  pearl  colour,  with 
shelly  points. 

Q.  What  is  the  fourth  genus  ? 

A.  Sca^Uum,  which  has  thirteen  shelly  scales  on  the 
body,  the  hinder  one  lancet-shaped,  they  are  generally 
small. 

Q.  Where  are  they  found  ? 

A.  In  the  Mediterranean,  and  also  in  the  British 
seas,  they  generally  adhere  to  corallines,  and  the  cases 
of  marine  worms. 

Q.  What  is  the  fifth  genus  ? 

A.  PoUidpeit  which  has  the  upper  part  of  the  body 
with  five  large  scales,  and  a  number  of  smaller  scales 
under  them.  The  peduncle,  although  flexible,  is  co- 
vered with  scales. 

Q.  Where  are  they  found  ? 

A.  One  species  {cornucopia)  is  found  in  the  north 
sea,  and  sometimes  met  with  on  the  bottoms  of  ships 
returning  from  Norway.  Other  species  are  found  in 
the  Atlantic. 
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OrMR  lL-^AeAMPTO90ttATA. 

Q.  How  does  that  order  differ  from  the  former  ? 
A.  Iti  being  without  a  cartilaginous  peduncle  6v 
stalk;  in  having  the  whole  body  inclosed  in  shells  of 
a  greater  or  smaller  number  of  pieces,  and  in  having 
^e  legs  protruding  fbom  the  centre  of  the  operculum,* 
Which  doses  the  upper  orifice. 

Q.  Are  there  any  general  divisions  of  the  order  ? 

A.  There  are  two :  those  that  have  the  operculum 
fleshy,  and  those  that  have  it  of  shell. 
,  Q.  Are  there  many  genera? 

A.  Nine  have  been  observed :  three  with  the  fleshy 
operculum,  and  six  with  the  shelly  or  testaceous  one« 

Q.  Where  are  those  with  the  fleshy  operculum 
found  ? 

A.  Chiefly  upon  the  bodies  of  whales  and  turtles. 

Q.  Do  they  feed  upon  those  animals  ? 

A.  Nothing  is  known  of  their  manner  of  feeding  ; 
and  it  is  probable  that  they  adhere  to  the  bodies  of  ani- 
mals only  for  support. 

Q.  What  is  the  first  genus  ? 

A.  Tubicinella,  which  is  a  'very  singular-looking 
creature,  not  unlike  a  small  bottle  packed  in  a  basket. 

Q.  What  part  resembles  the  basket? 

A.  The  outside  shell,  which  is  nearly  cylindrical, 
but  rather  narrowest  at  the  base.  It  is  marked  with 
rings,  and  also  with  upright  bands. 

Q.  How  is  it  closed  at  top  ? 

A.  With  four  plates  of  shell,  which  surround  and 
support  the  operculum;    and  the  opening  of  that 

* ■!■■■■■  ■  ^W    ■    I^M^^^I^— Ai^^^fcM— ^^»^.i^fc— .^^^^— .M^^M^M^^^.^^fcl.1^^^^^^ 

•  For  an  explanation  of  operculum,  see   Catechism  of 
Mollusca. 


CIARHIFSD^S.  51 

rising  above  the  shell,  is  not  unlike  the  mout)i  of  9 
bottle. 
.  Q.  What  is  the  second  genus  ? 

A.  Coronula,  which  has  the  shell  much  wider  at  the 
base  than  at  the  top,  and  the  operculum  and  shelly 
notches  bearing  some  inuiginary  resemblance  to  a 
little  coronet  or  crown,  whence  its  name. 

Q.  Which  is  the  third  genus  ? 

A.  Chehnobifl,  which  has  the  shell  much  flattened^ 
and  the  operculum  defended  by  four  large  scales 
equally  formed, 

Q.  Where  does  it  inhabit  ? 

A.  Both  it  and  the  former  genui  (tfC  found  on 
turtles. 

Q.  Which  is  the  first  genus  with  the  shelly  operou^ 
lum? 

A.  Pyrgoma.  It  is  found  on  the  harder  species  of 
coral,  with  the  base  of  the  shell  partly  imbedded  in 
the  substance  of  the  corah  It  is  not  unlike  a  very 
small  limpet,  having  the  opening  covered  by  other 
two  minute  shells. 

Q.  Are  there  many  species? 

A.  There  are  two  or  ^ree,  found  only  in  the  warm 
seas  where  corals  are  abundant, 

Q.  Which  is  the  second  genus  ? 

A.  Creusia,  which  has  the  shell  divided  into  four 
parts.  The  upper  parts  of  the  shells  are  formed  into 
ribs,  and  have  spines  upon  them.  The  genus,  which 
consists  of  very  small  animals,  is  found  upon  corals* 
Q.  Which  is  the  third  genus  ? 
A.  Acatta.  It  is  a  singular  minute  animal.  The 
bottom  part  of  the  shell  is  a  little  cup,  to  wh' 
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longer  and  two  shorter  scales  of  shell  are  attachecf, 
pointed  at  top,  covered  with  spines,  and  bearing  some 
resemblance  to  the  petals  of  a  flower. 

Q.  Where  are  they  found  f 

A*  Chiefly  upon  sponges. 

Q.  Is  there  any  common  character  in  those  genera 
with  shelly  operculi  which  you  have  mentioned  ? 

A.  Yes,  the  bases  of  them  have  a  definite  form,  in- 
dependently, of  the  substances  to  which  they  are 
attached ;  whereas  in  the  remaining  genera,  the  base 
always  takes  its  form  from  the  substance  on  which  it 
happens  to  grow. 

Q«  Are  there  many  of  those  genera  ? 

A.  Three  are  established.  They  are  the  baktm^  or 
aoom-shells  of  the  elder  authors. 

Q.  Which  is  the  first  genus  ? 

A.  Balanut.  The  shell  is  compressed  and  much 
furrowed.  It  consists  of  six  parts ;  and  both  valves  of 
the  operculum  are  divided  in  the  middle. 

Q.  Which  is  the  second  genus  ? 

A.  Cont7,  in  which  there  are  only  four  divisions  in 
the  shell,  the  surface  of  which  is  honeycombed. 

Q.  Which  is  the  third  genus  ? 

A.  Clina^  which  has  the  shell  in  four  parts,  and  the 
valves  of  the  operculum  undivided. 

Q.  Why  are  these  called  acorn-shells? 

A.  The  outer  part  of  the  ^  shell  bears  some  resem- 
blance to  the  capsule  on  the  bottom  of  the  acorn,  and 
the  scales  of  the  valves  some  resemblance  to  the 
nut. 

Q.  Are  those  animals  abundant  ? 

A.  They  are,  especially  the  genus  cUna*    They  are 
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found  upon  most  marine  substances ;  on  stones^  on 
sea-weed,  on  the  shells  of  the  moUusca,  and  the 
crusts  of  the  Crustacea.  They  grow  even  above  high 
water-mark  on  rocks  which  are  much  wetted  by  the 
spray. 

.  Q.  When  you  speak  of  the  legs  and  feet  of  Iffaose 
animals,  you  do  not  mean  that  they  are  organs  of 
motion  ? 

A.  Certainly  not.  Their  use  is  not  known ;  but 
it  is  probable  that  by  agitating  the  water  and  pro- 
ducing currents,  they  entangle  and  bring  to-  the 
mouth  of  the  animal  the  minute  substances  on  which  it 
feeds. 

Q.  Do  the  ciirhipedes  multiply  fiut? 

A.  They  do  with  amazing  rapidity,  more  sq,  pea- 
haps,  than  any  other  class  of  animals  with  whidi  we 
are  acquainted. 

Q.  What  is  the  form  of  their  eggs? 

A.  The  individual  eggs  are  very  minute,  and  formed 
into  spongy  masses,  which  float  easily  on  the  waiter, 
and  as  easily  attach  themselves  to  other  substances. 
Cases  have  been  mentioned  in  which  two  generations 
have  been  produced  upon  a  feather  before  that  b^gun 
to  decay ;  and  a  very  few  months,  in  the  seas  where 
they  are  abundant,  suffices  for  covering  the  bottom  of 
a  ship  with  them. 

Q.  Are  they  of  any  use? 

A.  Some  of  the  species  have  been  used  as  food, 
and  in  taste  and  other  qualities  they  do  not  ttgipeai  to 
differ  much  from  the  shelled  moUusca. 

Q.  Are  those  that  are  produced  always  separate 
animals  ? 

F  5 
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A.  That  part  of  the  subject  is  not  very  well  under- 
stood* Some  of  the  pedunculated  ones  have  the 
peduncles  branched,  forming  two  or  more  separate 
shelly  heads  from  the  same  base;  but  whether  all  the 
branches  are  formed  at  the  same  time,  or  the  one 
grows  as  a  sprout  from  the  other,  has  not  been  ascer- 
tained. 

Pabt  VI.— Radiata. 

Q.  What  are  the  distinguishing  characters  of  the 
radiated  animals  ? 

A.  They  have  the  nervous  system  diffused  through 
the  whole  mass  of  their  bodies,  witbout  any  collar 
round  the  gullet,  or  any  longitudinal  cord  connects 
ing  the  ganglions,  and  their  bodies  are  not  divided 
into  rings. 

Q.  Are  they  without  bones  ? 

A.  They  are,  in  all  the  species. 

Q.  What  is  their  general  form  ? 

A.  They  have  always  more  or  less  of  the  form  of  a 
star. 

Q.  Have  they  organs  of  sensation  ? 

A.  Neither  eyes  nor  ears  of  any  description  have 
been  found  in  any  of  them. 

Q.  Where  do  they  inhabit  ? 

A.  The  whole  of  them  are  inhabitants  of  the  water, 
some  of  them  being  fixed  and  others  floating. 

Q.  Are  they  numerous  ? 

A.  They  are  remarkably  so.  Some  seas  are  abso* 
lutely  filled  with  them ;  they  are  found  more  or  less 
m  all  seas,  and  are  supposed  to  form  the  principal 
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food  of  the  balcBfuSy  or  whalebone  whales,  whose 
mouths  and  throats  are  adapted  only  for  food  in 
small  portions. 

Q.  What  are  their  common  names  ? 

A.  They  are  called  sea-eggs,  star-fish,  sea-blubber, 
and  sea-cucumbers,  according  to  their  form,  but  those 
names  do  not  serve  as  any  indication  of  their  nature. 

Q.  What  is  the  classification  of  them  ? 

A.  As  many  of  them  reside  at  the  bottom  of  the 
sea  in  deep  water,  their  history  is  far  from  perfect, 
but  there  are  four  classes  which  are  tolerably  well 
made  out. 

Q.  What  are  these? 

A.  Ei^moderfnata,  Acephala,  Zoophyta,  and  In- 
/dtoria. 

I.  ECHINODEBMATA. 

Q«  What  is  the  meaning  of  echinodermata  f 

A.  Having  the  skin  or  covering  beset  with  points 
or  spines  resembling  those  on  a  hedge-hog. 

Q.  What  are  their  characters  ? 

A.  The  covering  is  either  a  leather-like  skin  or  a 
crust ;  they  have  a  distinct  stomach  or  intestine,  and 
numerous  vessels;  but  some  of  the  characters  are  so 
different  that  the  class  admits  of  division  into  two 
orders,  those  that  have  the  intestine  open  at  both 
extremities,  and  those  that  have  it  open  only  at  the 
mouth. 

Q.  Do  these  admit  of  any  subdivision  but  those  of 
genera  and  specie^  ? 

A.  They  do,  into  those  that  have  organs  of  mo- 
tion and  those  that  have  not. 
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Q.  What  are  the  organs  of  motioii? 

A.  They  are  suckers  of  some  form  or  other. 

Q   How  many  divisions  have  suckers  ? 

A.  There  are  two  principal  divisions^  which  contain 
many  species:  those  with  a  crustaceous  covering,  and 
those  with  a  leather-like  skin. 

Q.  What  is  the  name  of  the  first  of  these  ? 

A.  fcAintdOy  sea  hedge-hogs,  or  sea-^ggs^ 

Q*  What  is  their  general  shape? 

A.  It  is  not  unlike  that  of  a  turnip,  it  is  covered 
with  a  plate  beset  with  spines  or  thorns,  between 
which  there  are  holes  having  suckers  with  shelly 
stalks  attached  to  them.  The  spintos  are  also  move- 
ablei>y  means  of  strong  ligaments  that  attach  them 
to  the  crust,  and  probably  they  are  organs  of  modon 
as  well  as  the  suckers. 

Q.  Where  is  the  mouth  situated  ? 

A.  Generally  in  the  under  surface  of  the  shell,  and 
it  is  in  many  of  the  species  armed  both  with  tentacula 
and  teeth. 

Q.  Are  they  numerous  ? 

A.  They  are.  More  than  a  hundred  species  are 
known.  They  are  found  in  all  the  oceans  and  the 
shells  are  often  washed  on  the  shores  of  the  BriUsh 
islands,  especially  those  toward  the  Atlantic. 

Q.  Are  they  large  ? 

A.  They  are  often  several  inches  in  diameter, 

Q.  Are  they  ever  used  for  food  ? 

A.  Some  of  the  savage  tribes  on  the  southwest 
coast  of  South  America,  and  in  other  parts  of  the 

world,  are  said  to  live  entirely  upon  them  at  certain 

'"•asons. 
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Q,  How  are  they  obtuned  ? 

A.  By  diving  under  water. 

Q.  Which  is  the  division  which  has  the  covering 
leather-like  ? 

A.  It  18  chiefly  made  up  of  the  Linnaean  genus 
HotathtanOy  or  sea-slugs. 

Q.  What  are  their  characters  ? 

A.  The  body  is  lengthened^  and  has  a  moveable 
leathery  covering,  and  the  mouth  is  surrounded  by 
tentacula,  and  also  by  a  circle  of  sharp  plates  that 
answer  all  the  purposes  of  teeth. 

Q.  Are  there  many  species  of  them  ? 

A.  A  good  many  are  known.  They  are  most 
abundant  in  the  warm  seas,  and  in  some  places  they 
and  the  former  division  almost  cover  the  bottom. 

Q.  Are  they  ever  used  as  food  ? 

A.  One  or  two  species  found  in  great  numbers  on 
the  north  coast  of  New  Holland  and  among  the  ad- 
joining isles,  are  extensively  fished  for  by  the  Malays. 

Q.  To  what  use  do  those  people  apply  them  ? 

A.  They  spread  them   out   and  dry   them,  after 
which  they  are  sold  to  the  Chinese  by  the  name  of 
Trepang.    They  are  said  to  make  an  excellent  soup. 
-    Q.  Which  are  they  that  have  only  one  opening  to 
the  stomach  and  suckers  for  motion? 

A.  They  are  the  stellerida,  or  star- shaped  animals, 
of  which  there  are  many  species,  some  of  them  by 
no  means  uncommon  on  the  British  shores.  They 
have  the  mouth  on  the  under  side ;  the  stomach  a 
simple  bag;  some  traces  of  a  nervous  system,  but  n^ 
organs  of  the  senses  that  have  been  discovered* 
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Q.  Which  are  they  that  have  no  fludcers  for  l^eo- 
motion  ? 

A.  The  CrmoideA,  which  have  the  rays  of  the  star 
lengthened  out  into  long  thread-Uke  arms.  Only  one 
living  species,  (PentacriHut  Caput  MedmcBj)  is  knovn. 
It  has,  as  the  name  imports,  five  arms ;  and  those  amis 
carl  round  it,  as  the  snakes  are  said  in  the  fiible  to 
have  dole  round  the  head  of  Medusa.  The  body, 
opposite  to  the  mouth  is  lengthened  into  a  jointed 
stalk,  by  which  the  animal  probably  adheres  to  other 
substances. 

II.   ACEPHALA. 

Q>  What  is  the  meaning  of  Acephda  f 

A.  It  means  without  a  head. 

Q.  What  animals  are  comprehended  in  that  order? 

A.  The  Actima  of  linnams,  which  from  their  fbirm 
are  sometimes  called  animal  flowers;  and  the  Medaua 
of  die  same  naturalist,  which,  from  their  efiects  on  the 
skin,  are  sometimes  called  8ea*nettles. 

Q.  What  are  the  general  characters  of  the  AcUmf 

A.  They  are  very  soft,  adhering  to  other  substance^ 
in  the  form  of  a  little  purse  or  bag  which  can  be 
shortened  or  lengthened  at  die  pleasure  of  the  animal. 
The  mouth  is  an  opening  in  the  top,  surrounded  with 
tentacuJa,  which  when  spread  out  as  the  animal 
watches  for  its  prey  have  something  the  appearance  of 
a  flower,  and  they  are  often  very  beautifully  coloured, 
on  which  account  they  are  ealled,  sea-anemonies^  sear 
tulips,  and  various  other  fanciful  names. 

Q*  Qn  what  do  they  live  f 
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A.  One  part  of  their  food  is  shelled  moilusca ;  for 
if  a  perriwinkle  be  laid  on  the  centre  of  the  tentacula, 
these  will  come  close  upon  it ;  it  will  be  carried  into 
the  cavity ;  and  the  operculum  and  empty  shell  soon 
afterwards  thrown  out. 

Q.  Ave  they  all  fixed  to  the  spot  ? 

A.  No.  Two  of  the  modem  subdivisions  of  the 
genuSy  the  adma  properly  so  callefl,  and  the  lucev" 
naria,  adhere  by  a  sort  of  foot  or  sucker,  and  can 
move ;  but  another  division,  the  Zoanthu$,  or  animal 
ik>wer,  properly  so  named,  remains  permanently  on 
the  same  spot. 

Q.  Are  any  qf  them  found  on  the  British  shores  ? 

A.  The  actinia  are  very  common  on  the  rocky  and 
9tony  shores ;  ther£  are  at  least  eight  species  on  the 
different  parts  of  Uie  coast. 
•  Q.  Are  there  many  British  species  of  Lucernaria? 

A.  Only  two  have  been  observed ;  and  these  have 
been  found  adhering  to  sea- weed. 
'  Q.  Are  there  any  British  species  of  Zoanthus  ? 

A.  There  is  one,  mamnutria  mamiUay  white  and 
of  a  conical  form,  without  tentacula  at  the  mouth. 

Q.  Are  the  animals  of  this  order  of  any  use  ? 

A.  They  are  not  attended  to  as  they  perhaps  ought 
te>  be ;  but  some  of  them  have  been  eaten,  they  are 
wholesome  and  of  very  fine  flavour. 

Q.  Do  the  Medusa  resemble  the  actinia  in  any  re- 
spect ? 

A.  They  have  but  little  resemblance.  The  Mednsa 
float  on  the  water;  and,  along  with  the  other  soft 
floating  animals,  are  supposed  to  serve  for  food  to  the 
whales. 
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Q.  What  18  their  form  ? 

A.  They  consist  of  a  mass  of  jelly,  often  colourless, 
to  which  a  number  of  tentacula  or  arms  are  attached  ; 
and  they  are  sometimes  of  the  most  angular  shapes. 

Q.  Do  any  of  them  shine  in  the  dark  ? 

A.  Very  many  of  those  that  are  transparent  and 
colourless,  and  of  course  invisible  during  the  day, 
shine  with  considerable  brightness  during  the  night. 

Q.  Are  tliey  eaten  by  man  ? 

A.  When  they  are  in  their  live  state,  there  is 
scarcely  any  thing  to  eat.  The  greater  portion  is  of  a 
consistence  more  like  drink.  But  no  person  would 
choose  them  for  that  purpose. 

Q.  Is  there  any  thing  poisonous  about  them? 

A.  Nothing  probably  which  is  absolutely  poisonous; 
but  the  juice  of  the  larger  ones  especially  is  so  acrid 
that  it  excoriates,  and  in  some  cases  blisters  the  skin. 

Q.  Are  there  many  species  of  those  animals  in  the 
British  seas  ? 

A.  There  are  a  great  many,  but  they  are  a  little 
confused,  as  the  specimens  soon  change  after  they  are 
out  of  the  water ;  and  as  some  of  them  are  very  dif- 
ferent in  form  when  young  from  what  they  are  when 
full  grown,  it  is  by  no  means  impossible  that  the  same 
species  may  have,  at  difierent  stages  of  its  growth^ 
been  described  as  diffisrent  species. 

Q.  Are  there  any  remarkable  differences  of  cha- 
racter among  the  animals  of  this  class? 

A.  There  are.  Some  have  neither  mouth  nor 
cavity  within,  some  have  both  of  these  without  any 
other  opening,  while  some  have  the  lateral  openings 
also,  and^  others  again  those  openings  without  the 
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Qioutb.  The  mouth  ia  sometimes  close  upon  the  mass 
of  the  body;  at  other  times  it  is  drawn  out  into  a 
sort  of  proboscis  which  is  sometimes  plain  at  the  ex* 
tremity^and  sometimes  divided  into  tentacula  fringes. 
The  body  is  also  sometimes  smooth,  and  at  other 
times  marked  with  ridges,  and  those  ridges  are  beset 
with  hairs  that  answer  nearly  the  same  purposes  as 
fins  in  swimming. 

III.  Zoophytes. 

Q.  What  is  the  meaning  of  Zoophytes  f 

A.  The  term  literally  means  animal  plants,  or  ani- 
mated plants ;  and  was  probably  given  at  first  in  all 
cases  where  it  appeared  doubtful  whether  the  object 
named  ought  properly  to  be  considered  a  plant  or  an 
animal. 

Q  Have  they  any  resemblance  to  the  acephala  ? 

A.  They  have;  but  still  the  two  may  be  distin- 
guished. 

Q.  What  are  the  chief  distinctions  ? 

A.  The  zoophytes  are  distinguished  from  the  first 
order  of  acephala,  by  having  only  one  set  of  tantacula 
round  the  mouth,  while  these  have  two  rows. 

Q.  Is  not  there  a  portion  of  the  first  order  with 
which  some  of  the  zoophyta  are  apt  to  be  con* 
founded? 

A.  Yes ;  with  zoanthus,  as  that  has  no  tentacula  at 
the  mouth. 

Q.  How  are  they  distinguished  from  the  second, 
order  of  acephala  ? 

A.  The  second  order  of  acephala  have  no  tr--^-  -  '- 
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which  the  zoophytes  have ;  and  the  zoophytes  iiave 

tendency  to  become  compound,  which  the  others  faai 

not 

*  Q.  Are  the  zoophytes  made  up  of  different  parts  t< 

which  names  can  be  given  ? 

A.  Yes,  they  are  made  up  of  two  parts,  which  arc 
called  the  poiyput  and  the  coraL 

Q.  What  u  meant  by  the  polypus  ? 

A.  That  part  of  the  compound  structure  which  may 
be  considered  as  exhibiting  the  head  and  body  of  the 
animal,  with  the  mouth  and  tentacula. 

Q.  What  is  the  coral  ? 

A.  The  part  which  supports  the  polypus. 

Q.  Of  what  substances  are  these  formed  ? 

A.  The  polypus  is  always,  in  the  greater  part  of 
its  texture,  a  fleshy  substance ;  the  coral  is,  in  some 
instances  fleshy,  in  others  it  is  made  up  of  membranes ; 
in  some  it  is  of  the  consistency  of  a  crust,  and  in 
others  again- it  is  of  the  consistency  of  the  hardest 
shell. 

Q.  Is  the  coral  always  an  animal  structure? 

A.  It  is,  even  in  the  hardest  of  them,  which  are  as 
hard  as  most  rocks,  and  more  tough ;  the  matter  by 
which  the  salts  of  lime  and  other  parts  of  the  com- 
pound are  held  together,  are  always  of  an  animal  na- 
ture. 

Q.  How  may  that  be  known  ? 

A.  When  sponge  or  coral  is  burnt,  it  does  not  smell 
like  vegetable  or  earthy  matter,  but  like  bones  or 
shells. 

Q.  Has  the  polypus  been  seen  in  all  cases  as  dis- 
<^nct  from  the  coral  ?    . 
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A.  Not  in  all  cases ;  the  polypus  of  the  sponge  has 
not  been  observed ;  and  the  same  may  be  said  of  many 
of  the  coral  lines. 

Q.  What  are  the  divisions  of  the  zoophytes  ?    ^ 

A.  They  are  divided  into  four  orders. 

Q.  What  are  the  characters  of  the  first  order  ? 

A.  The  polypus  is  connected  with  a  fleshy  coral, 
supported  by  a  loose  b<ony  mass  in  part  of  the  order, 
and  by  a  fleshy  or  fibrous  mass  in  the  other.  The 
animals  have  a  stomach  and  mouth,  with  eight  tent»- 
cula.  Some  of  them  float  freely  on  the  water,  and 
others  are  fixed ;  the  former  being  those  that  have  the 
coral  supported  by  bone, 

Q.  Are  there  many  genera  of  these  ? 

A.  There  are  a  great  many,  and  they  are  very  diffe- 
rent in  their  characters* 

Q.  What  are  the  characters  of  the  second  order? 

A.  The  polypi  are  much  more  simple  in  their  struo- 
ture,  and  they  have  more  tentacula  than  eighty  but  the 
number  varies  even  in  the  same  species. 

Q.  Are  the  different  polypi  in  any  of  these  con- 
nected with  each  other  ? 

A.  In  general  they  are  not ;  the  cells  in  which  they 
are  contained  being  closed  at  the  bottom. 

Q.  What  are  the  characters  of  the  third  order  ? 

A.  They  have  a  leather-like  covering ;  the  species 
hitherto  discovered  are  not  numerous. 

Q.  What  are  the  characters  of  the  fourth  order? 

A.  The  animals  have  hairs  at  the  mouth,  which  they 
can  put  into  rapid  motion,  and  occasion  currents  in 
the  water.  They  are  so  small  that  they  cannpt  be 
studied  without  the  aid  of  a  microscope. 
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Q*  Which  are  the  particular  divbions  of  zoophites  ? 

A.  There  are  at  least  four  tribes,  and  most  of  these 
contain  many  families,  with  a  vast  number  of  genera, 
species  and  individuals. 

Q.  Which  is  the  first  tribe  ? 

A.  Camota,  in  which  the  substance  that  connects 
the  polypi  is  fleshy. 

Q.  What  are  the  principal  families  in  that  tribe  ? 

A.  Those  which  are  free  to  move,  and  those  that 
are  fixed. 

Q.  Are  there  any  British  ones  ? 

A.  Yes.  Of  those  that  are  free,  there  are  two,  not 
uncommon  on  the  shores  of  Scotland. 

Q.  What  are  these  ? 

A.  The  sea-pen  and  the  sea-rush. 

Q.  What  is  the  character  of  the  sea-pen  ? 

A.  The  stem  of  the  coral  is  about  five  or  six  inches 
long,  and  nearly  round;  the  upper  part  is  fiat,  and 
consists  of  processes,  which  are  arranged  something 
like  the  web  of  a  feather.  It  is  on  that  account  that 
it  is  called  the  sea-pen. 

Q.  What  is  its  colour  ? 

A.  Purple. 

Q.  Is  it  one  animal,  or  many  animals  ? 

A.  It  is  many  animals ;  and  the  cells  which  these 
inhabit  are  at  the  extremities  of  the  processes. 

Q.  Is  the  whole  formed  of  soft  matter? 

A.  No ;  there  is  a  bone  in  the  centre  of  the 
stalk. 

Q.  What  are  the  characters  of  the  sea-rush  ? 

A.  It  is  longer  and  more  slender  than  the  pen ; 
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and  the  lobes  to  which  the  cells  with  the  polypi  are 
attached,  have  the  form  of  a  crest. 

Q.  Are  the  fixed  ones  more  numerous  than  the 
free  ? 

A.  They  are ;  and  they  are  found  in  the  fossile  sub- 
stances of  many  of  the  softer  rocks. 

Q.  Which  are  the  most  remarkable  British  ones? 
A.  They  are  gorgons,  corallines,  and  sponges. 
Q.  What  is  the  principal  British  species  of  gor* 
gon? 

A.  There  is  not  any  British  species.  The  whole 
are  natives  of  the  deep  seas ;  and  though  some  speci- 
mens have  been  cast  ashore*  none  has -been  found 
growing  in  Britain. 

Q.  What  are  the  forms  of  those  that  have  been 
cast  ashore  ? 
A.  They  are  all  mpre  or  less  fan-shaped- 
Q.  Do  the  corallines  also  inhabit  the  depths  of  the 
ocean  ? 

A.  No;  the  British  species  are  mostly  found  in 
shallow  water. 

Q.  What  is  their  shape  ? 

A.  They  are  plant-lii^e,  and  contain  animal  matter 
in  the  centre,  and  a  crust  or  bark  of  lime.    The 
polypi  of  them  are  very  obscure. 
Q.  Are  they  numerous  ? 
A.  They  are  found  on  most  parts  of  the  coast, 
Q.  Are  the  sponges  numerous? 
A.  They  are  very  numerous,  and  are  found  in 
fresh  water  as  well  as  in  the  sea. 
Q.  What  sub^ance  does  the  common  spon^^^  wkirh 
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If  lued  for  so  many  domestic  purposes,  most  nearly 
iemble? 

A.  Probably  bom,  tbough  the  homy  particles  are 
yery  minute;  but  there  are  some  that  contain  a  consi^ 
derable  portion  of  flint. 

Q*  How  is  it  known  that  a  sponge  is  alive  ? 

A.  By  its  giving  out  water  by  pores  on  the  surface, 
after  that  water  has  circulated  through  the  tubes  of 
the  mass* 

Q*  Do  sponges  change  soon  after  death  ? 

A,  They  do.  The  jelly  which  lines  all  the  cavities 
in  them  speedily  dissolves  in  the  water,  and  nothing 
remains  but  the  skeleton. 

Q.  What  are  the  characters  of  the  second  tribe  of 
zoophytes? 

A.  The  polypi  are  lodged  in  ceUs,  consisting  in 
great  part  of  lime,  and  hence  they  are  called  ceUulir 
ferOy  or  cell*bearing. 

Q.  Are  the  British  species  numerous  ? 

A*  They  are.  Some  are  stiff  and  hard,  and  others 
are  flexible.  Some  have  a  faint  resemblance  in  theit 
appearance  to  sponges;  some  are  bundles  of  little 
pipes ;  and  some  are  flat  like  leaves. 

Q.  What  is  the  third  tribe  ? 

A.  Thecata^  or  those  that  are  contained  in  sheaths. 

Q.  Of  what  are  the  sheaths  composed  ? 

A.  Some  of  them  contain  a  small  portion  of  lime, 
and  others  are  wholly  soft  matter. 

Q.  Are  they  numerous  on  the  British  shores? 

A.  They  are ;  where  they  grow  adhering  to  stones, 
corallines,  and  other  solid  substances. 
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C2*  Which  is  the  fourth  tribe  ? 

A.  NudOf  or  those  that  have  the  polypi  naked,  or 
with  sheaths  so  short  that  they  are  not  easily  distin- 
guished. 

Q.  Are  they  fixed  or  free  to  move  ? 

A.  Some  are  fixed  and  some  are  fi'ee. 

Q.  Where  do  they  inhabit  ? 

A  Some  are  inhabitants  of  the  sea  and  others  of 
fresh  water.  They  are  soft  in  the  consistency,  and 
bear  a  resemblance  to  some  of  the  radiata. 

Q.  What  are  their  dimensions? 

A  Seldom  more  than  half  an  inch  in  length,  except 
in  one  or  two  of  the  species. 

Q.  Is  this  part  of  the  natural  history  of  animals  as 
well  defined  as  that  of  the  more  perfect  classes,  as 
they  are  called  ? 

A.  By  no  means.  As  we  approach  the  confines  of 
the  animal  kingdom,  the  organs  of  the  senses  and  the 
power  of  motion  are  both  lost ;  and  we  infer  rather 
than  perceive  that  the  beings  themselves  are  possessed 
of  sensation. 

Q.  And  is  it  for  that  reason  that  we  call  those  less 
perfect  animals  than  the  others? 

A  The  imperfection  is  not  in  the  animals,  but  in 
our  knowledge  of  them.  They  are  all  equally  perfect 
in  their  kinds ;  and  that  an  animal  should  find  its  food 
and  perform  all  its  functions  without  any.  of  those 
organs  which  we  find  in  other  animals,  is  just  as  con- 
vincing a  proof  of  the  power  of  the  Creator,  as  any 
that  we  can  find  in  those  portions  which  we  are 
accustomed  to  call  the  most  perfect. 
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IV.— Ikfusoeia. 

Q.  What  are  the  Infiuoria? 

A.  They  are  the  most  simple  of  all  animals^  con- 
sisting of  little  more  than  a  skiik 

Q.  Is  there  any  thing  (leculiar  in  the  way  in  which 
they  are  produced  ? 

A.  If  there  be  a  live  animal,  others  appear  to  be 
producible  from  it  in  almost  every  way,  as  by  eggs,  by 
buds,  and  by  the  divi«on  <^  the  animal  itself  into 
parts. 

Q.  Are  they  large  or  small  animals? 

A.  They  are  remarkably  small,  and  very  few  of  them 
can  be  examined  without  a  microtcope. 

Q.  Are  there  any  distinctions  of  organization  among 
them? 

A.  Yes;  tiiere  are  two  orders,  in  the  oneof  whidi 
there  are  some  appendages  to  the  skin,  such  as  hairs ; 
and  in  the  other  there  is  nothing  but  the  skin  itself. 

Q.  But  still,  notwithstanding  all  the  complexity  of 
their  forms,  they  may  he  considered  as  animals  ? 

A.  There-  can  be  no  doubt  of  that.  Though  an 
animal  be  as  simple  as  a  mere  bag  of  skin  of  so  small 
size  as  not  to  be  seen,  therse  is,no<ianger  of  confound^ 
it  with  a  vegetable. 

Q«  Is  any  other  nanoe  given  to  the  Infusoria  ? 

A.  They  are  sometimes  called  aR»nai2cu/e«. 

Q.  Why  are  they  called  animalcules  ? 

A.  It  is  the  name  for  very  small  animals.   . 

Q.  Why  are  they  called  Infusoria  ? 
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.>  A.  Because  they  chiefly  make  their  appearance  in 
infusions  of  animal  and  vegetable  substances. 

Q.  Are  they  numerous  ? 

A.  They  are  perhaps  the  most  numerous  of  all 
animals. 

Q>  From  mrhat  are  they  produced  ? 

A.  The  germs  of  them  appear  to  be  distribnted 
every  where. 

Q.  Are  those  germs  ever  seen  ? 

A.  They  are  too  minute  for  being  observed  sepa- 
rately. 

Q.  Since  they  are  so  very  small,  are  they  not  in 
danger  of  being  destroyed? 

A.  They  are  far  less  easily  injured  than  larger  ani- 

'         mals.    They  breed  in  infusions  that  have  been  boiled^ 

and  the  very  small  ones  are  produced  in  an  infusion 

that  is  boiling ;  so  that  from  them,  one  is  led  to  con* 

^        elude,  that  the  smaller  any  living  creature  is,  it  is  the 

less  liable  to  destruction. 

Q.  At  what  time  are  they  formed  ? 

A.  The  infusion  must  have  begun  to  putrify. 

Q.  Is  it  necessary  that  the  infusion  should  be  an 
artificial  one? 

A.  No ;  it  is  only  necessary  that  it  shall  have 
begun  to  putrify. 

Q.  Are  they  found  in  the  juices  of  plants  and  ani- 
mals ? 

A.  That  the  germs  of  them  are,  there  is  no  doubt, 
but  it  is  probable  that  putrefaction  or  disease  of  some 
kind  or  other,  always  must  be  begun,  before  they 
quicken  into  life. 

Q.  Do  they  breathe? 


70  ZOOPHYVEfl^ 

A.  There  is  every  reason  to  suppose  tb&t  tbey  d o* 

Q.  What  are  some  of  the  reasons  ? 

A.  They  appear  most  abundantly  in  inf  Jslons  wbicl 
are  freely  exposed  to  the.  air,  and  whin  the  air  i 
wholly  excluded,  they  die< 

Q.  Do  they  always  die  when  the  infusion  in  wbicl; 
they  are  contained  is  dried  up  ? 

A.  They  do  not;  they  shrivel,  become  dry,  and 
dead ;  in  which  state  they  may  be  kept  for  years,  at 
.the  end  of  which  they  will  revive  if  moistened* 

Q*  Is  there  any  limit  to  their  smallness  ? 

A.  There  appears  to  be  none^  but  thf  power  of  the 
microscope  by  which  they  are  discovered. 

Q.  Then  there  may  be  liviogxrfiaturesy  dosent  of 
which  would  not  equal  a  pin's  head  ? 

A.  There  may  be  those  of  which  a  flock  of  a  mil- 
lion, or  a  hundred  millions^  would  not  be  visible. 

Q.  What  is  the  conclusion  ? 

A.  That  while  we  study  Nature,  we  should  strive 
to  obey  the  laws  of  Natuae^s  Goo* 


END   OF   THE   CATECHISM- OF    ZOOLOGY. 
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